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Abstract 
In South Africa, the National Department of Health through its Integrated School Health 
Policy, use school nurses, to visit schools and perform health screening of learners which 
focus mainly on nutrition, eyesight and hearing. To date, this was done manually, but with 
the advance of technology, there is a need to investigate the use of for example, mobile 
applications to assist with health screening tasks. As part of the TECH4RED project in the 
Chris Hani district, a mobile school health assessment application was implemented and 
used over a period three years. As this is a new way of conducting the health screening, 
there is a need to understand the user experiences of the end users who interact with both 
the technology and the application. The objective of this study was to investigate the 
perceived factors that impact on the UX of the school health assessment application. 
The research aimed to understand the uses, advantages and disadvantages of mobile 
health applications.  It also aimed at determining whether there are unique characteristics 
of the targeted end users and if so, whether such characteristics would affect the overall 
UX when using the application. Determining the levels of satisfaction and investigating the 
apparent challenges the users faced while interacting with the application provided some 
insights into underlying factors.   
A theoretical framework was constructed using existing literature.  Using a case study 
approach, data was collected by means of end user satisfaction and user experience 
questionnaires.  Additional data collection was done by means of an expert review to obtain 
feedback on the content and workflow of the school health assessment application.  
The resulting findings from the research included, a descriptive list of factors that impact 
the school health assessment application, as well as a subsequent list of recommendations 
for improvements. These key-findings could lead to possible guidelines, while additionally, 
providing valuable insight into mobile school health applications on the whole. 
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1.1. Introduction 
This chapter provides the introduction to the study, comprising an outline of the problem 
at hand, an outline of the research objectives, a summary of the research methodology for 
the study, a delineation of the work, ethical considerations and a layout of the dissertation.  
1.1.1. Background 
In accordance with the agreement on the rights of children, the South African government 
(2012) have vowed to put children above all. Through this pledge, their needs are given 
high priority.  Despite this pledge, challenges such as poor health prevent a large number 
of learners from reaching their full potential.  To this end, the South African Government 
outlined the Integrated School Health Policy in 2012.  According to the policy (2012), the 
focus remains on “addressing both the immediate health problems of learners (including 
those that constitute barriers to learning) as well as implementing interventions that can 
promote their health and well-being during both childhood and adulthood” (p. 3). Based 
on the definition of the World Health Organization (WHO) (1997), a school health 
programme combines several services to ensure a learner’s physical, mental and social 
well-being in an effort to enhance their learning capabilities.  
In South Africa, the process of school health screening is undertaken by school health 
nurses.  These nurses visit schools at regular intervals to follow up on the health status of 
learners and, where required, refer learners to supporting healthcare practitioners. To 
date, the health screening process was done manually with nurses capturing data on paper 
forms (Veldsman & Van Greunen, 2015). Given the large numbers of learners, a number of 
challenges emerged. These include the accuracy of data, the inability to follow up 
adequately on specific ailments and more importantly, not always being in a position to 
screen all the learners in a particular school.  
During December 2012, Minister of Science and Technology, Derek Hanekom, launched the 
Cofimvaba School District Technology Project which acknowledged that environmental 
factors such as poor health and inadequate nutrition influence the quality of teaching and 
learning.  This was the basis for the Technology for Rural Education Development 
(TECH4RED) project in the schools located in the Cofimvaba district area (TECH4RED, 2013). 
The TECH4RED initiative (2013) aimed to improve rural education using technology-led 
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innovation with the combined support of ”the Department of Science and Technology 
(DST), the Department of Basic Education (DBE), the Eastern Cape Department of Education 
(ECDoE) and the Department of Rural Development and Land Reform (DRDLR)” (para. 1). 
The initiative (2013) came about, due to the realization that education departments are 
not solely liable for the large scale improvements necessary to improve the educational 
system. These improvements would need support from public and private partners, as well 
as civil society at national, provincial, district and circuit level. 
As the DST is focused towards technology and science, the primary aim of TECH4RED was 
to evaluate if the use of technologies (those that are new and those that have been tested 
in other contexts), impact positively on the quality of teaching and learning in a rural 
context (Mosimege, Wiebsiek, Makgamatha, Moodley, & Winnaar, 2015; McConnachie, 
2012). Due to environmental factors that influence the quality of teaching, TECH4RED had 
planned for a range of technology interventions, based on areas such as water, sanitation, 
health, nutrition and energy (McConnachie, 2012). 
The school is one of the healthcare delivery points for health promotion services, focused 
on an individual within the perspective of the family and community. Schools are 
encouraged to create and to execute policies that help maintain healthcare, in order to 
improve the physical and social environment where children learn and develop. These 
policies should ultimately improve the capacity of children to become healthy (Integrated 
School Health Policy, 2012). Clinics are also healthcare delivery points for healthcare 
screening services and are focused on individuals in the context of the community at large.  
To support schools and clinics, school nurses were appointed by the Department of Health.  
The e-health component of the TECH4RED aimed to demonstrate the use of e-health to 
improve School Healthcare.  The primary objective of this project was to use mobile 
devices, more specifically mobile applications, to help improve access to school healthcare 
and health education centred on the needs of schools within the Nciba Circuit (Veldsman 
& Van Greunen, 2015). 
The project was focused in the Chris Hani District, a demographic area in the Eastern Cape 
Province of South Africa.  The specific area was narrowed down to the Cofimvaba district. 
Cofimvaba is situated about 77 km from the nearest bigger town, with only a single rural 
hospital serving an impoverished community that also suffers from a high rate of 
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unemployment (Veldsman & Van Greunen, 2015). According to Veldsman and Van Greunen 
(2015), the hospital serves a population in excess of 185000 people, the largest in the 
district, and although a number of clinics operate in this area, very little if any health 
education forms part of the formal learning process at school. Critical assessments are not 
undertaken as a result of a lack of trained staff and a lack of resources, to name a few of 
the challenges. 
In addressing the objective of the e-health component, an e-health assessment application 
was created to assist the school nurses in the screening process. What is important to note, 
is the limited exposure to the use of technology by the school nurses.  To this end, a need 
was identified to understand the experiences of the school nurses whilst engaging with the 
application and whether there are specific factors that impacted on their User Experience 
(UX). 
1.2. Problem Description 
As a subset of e-health which includes software applications that aid healthcare practice by 
providing tools, processes, and communication (Liu, Zhu, Holroyd, & Seng, 2011), mobile 
health (m-health) achieves this with the use of mobile technologies such as smartphones 
and tablets. There are many different types of mobile healthcare applications, but all share 
the goal of performing some sort of healthcare related task or service. Amongst these 
types, the school health assessment application, as mentioned in Section 1.1.1, is an 
example of a mobile health application. The application serves as a case of mobile health 
applications used in the school health sector. The screening application was created to 
assist nurses in the Cofimvaba area to better assess learners at schools. It had been 
implemented and has been in use for more than three years in the Intsika Yethu district. 
Understanding the intended end users and their experience with the application can 
highlight factors that may impact on their user experiences.  
User Experience is discussed in more detail in Section 3.3 of this document, but can be 
simply defined as the overall effect created by the interaction of the user with an 
application (Buley, 2013). The experience can be affected by various aspects including 
usability and usefulness. A positive user experience provides various advantages, as 
discussed in Section 3.3.4. The main goal of User Experience is to enhance the overall 
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experience a user has with the system. Users may have unique characteristics that provide 
additional impacting factors on the user experience. Such characteristics may include 
limited technology exposure or a lack of using technology for the capturing of health 
screening data.  In addition, little is known about the user experiences of the nurses in rural 
Eastern Cape Clinics who are now using technology in their daily tasks which includes the 
assessment of learners. 
For the purpose of this study the problem statement was defined as follows: 
There is a lack of knowledge around those factors that affect the user experience of nurses 
interacting with mobile health applications. 
1.3. Research Questions and Objectives 
To assess the problem, research questions were outlined for the study.  
The Main Research Question: 
What are the factors that impact on the user experiences of nurses interacting with 
mobile healthcare applications? 
Secondary Research Question: 
 What are the requirements of school health assessment within the South African 
context? 
 What is the typical end user characteristics of school nurses within the South African 
school health landscape? 
 What is the role of user experience when using a mobile healthcare application to 
support school health? 
Using the defined research questions, research objectives were formulated.  
The Main Research Objective: 
To determine which factors impact on the user experiences of nurses interacting with 
mobile healthcare applications.  
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Secondary Research Objectives: 
 To determine the requirements of school health assessment within the South 
African context. 
 To investigate the typical end user characteristics of school nurses within the South 
African school health landscape. 
 To investigate the role of user experience when using a mobile healthcare 
application to support school health. 
Table 1. 1 displays the research objectives with their corresponding structured research 
question and the methods used to go about answering them. 
Table 1. 1: Objectives and associated research questions and methods 
Main Research Objective Main Research Question Research Methods 
To determine which factors impact 
on the user experiences of nurses 
interacting with mobile healthcare 
applications.  
What are the factors that impact on 
the user experiences of nurses 
interacting with mobile healthcare 
applications? 
 Literature review 
 Questionnaires 
 Expert reviews 
Sub-Research Objectives Sub-Research Questions Research Methods 
To determine the requirements of 
school health assessment within 
the South African context. 
What are the requirements of school 
health assessment within the South 
African context? 
 Literature review 
 Expert reviews 
To investigate the typical end user 
characteristics of school nurses 
within the South African school 
health landscape. 
What is the typical end user 
characteristics of school nurses 
within the South African school 
health landscape? 
 Literature review 
 Questionnaires 
To investigate the role of user 
experience when using a mobile 
healthcare application to support 
school health. 
What is the role of user experience 
when using a mobile healthcare 
application to support school health? 
 Literature review 
 Questionnaires 
1.4. Research Methodology 
The research methodology is understood as the techniques and methods implemented to 
realise the objectives of a particular study (Lehaney & Vinten, 1994). The research process 
for this study was guided by the research onion model, which illustrates each layer of the 
research process in stages. According to Saunders, Lewis and Thornhill (2009), these stages 
are covered while developing the research strategy. Each layer then describes detailed 
stages within the research process. Bryman (2012) notes that it provides a platform in 
which the researcher can map out the progression in which the research methodology can 
be designed. Additionally, it can be used in a variety of contexts adapting to almost any 
type of research methodology. 
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The research onion provides a framework within which each layer of the research process 
can be outlined. Each layer includes a part of the research process as shown in Figure 1. 1, 
which is adapted from the research onion model by Saunders, Lewis and Thornhill (2009). 
 
Figure 1. 1: Modified research onion (Saunders, Lewis, & Thornhill, 2009) 
The research philosophy for this study took from the interpretivist and phenomenological 
paradigms, which allowed focus toward the end users involved in using the mobile 
healthcare application.  
An inductive approach was taken narrowing the scope of the study to allow more emphasis 
on the particular case of interest while the time horizons for the study were cross-sectional 
with a time frame already in place. 
A case study strategy was implemented for the study with the mobile school health 
application being the case of interest.  The case study implemented a six-step approach as 
defined by Yin (2014), which breaks down the case study into sub-sections including: plan, 
design, prepare, collect, analyse and share. The high level overview of the steps taken are 
outlined as: 
Plan: During the planning phase research objectives are set and a literature study is used 
to gain an understanding of the field of interest.  
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Design: The specific case is identified and the research strategy is devised with the specific 
data collection methods to be used.  
Prepare: Preparation include formulating the criteria for data collection methods. The 
questionnaire is structured and prepared for the next step.  
Collect: The prepared questionnaire involving qualitative and quantitative methods is 
administered and experts are selected to provide input. 
Analyse: Qualitative data is refined into useful information whilst quantitative data is 
sorted and categorised into different themes for analysis. 
Share: The results of the study is then shared. 
The case study included mostly qualitative methods while also involving some quantitative 
aspects. To obtain end user input, use was made of a questionnaire comprising of questions 
relating to both user satisfaction and user experience.  The literature reviews provided 
insights into the requirements of school health assessment within South Africa and addition 
to that, expert input and review of the mobile healthcare application was elicited to provide 
further insights. 
1.5. Delineation and Ethical Considerations 
The scope of this research study was limited to a case study involving a screening 
application that was created to assist school health nurses in rural Eastern Cape. The case 
study was conducted for the mobile school health application in the Intsika Yethu sub-
district in Cofimvaba, where five school health teams were using the application for at least 
three years.  The primary objective of the study was to determine which factors impact on 
the user experiences of nurses interacting with mobile healthcare applications. 
Research conducted in academic institutions have to follow strict ethical requirements that 
oversee and guide the practices of researchers. If the research follows an ethical manner, 
the quality of the research is enhanced, contributing to its credibility (Rule & John, 2011). 
In this study, ethical approval was granted by the Human Science Research Council (HSRC) 
for the overall TECH4RED project including the implementation and research related to the 
school health assessment application. The researcher did not interact with any vulnerable 
Chapter 1: Introduction 
10 
 
groups and in all documents, the privacy and anonymity of the participants were 
emphasised. It was also a requirement of the HSRC that the names of school nurses may 
not be mentioned in any documentation which forms part of the dissertation. 
1.6. Layout of Dissertation 
This dissertation is divided into 7 chapters. Chapter 1 is an introduction to the study and 
highlights the research topic as well as the problem area. Chapters 2 and 3 cover the 
literature related to the fields of study giving a background to mobile school healthcare 
applications and User Experience. Chapter 4 covers the research methodology and the 
research process for the study. Chapter 5 then outlines the case study selected and outlines 
the strategy taken for the study. Chapter 6 provides the case study results and findings. 
Chapter 7 then concludes the study with a discussion on the User Experience (UX) factors 
found as well as other concluding topics. 
Each chapter is discussed with a brief description of its content. 
Chapter 1-Introduction: An introduction to the entire dissertation was offered, which 
included a background overview, discussions on the problem at hand, a brief summary of 
the research, delineation of the study, ethical considerations, methodology and the layout 
of the document. 
Chapter 2-Mobile Health: This chapter gives background to one of the fields of interest, 
discussing mobile school healthcare applications and all relevant topics therein. 
Chapter 3-Human Computer Interaction: the focus is on the second field of interest being 
that of User Experience. Its many facets are discussed in this chapter and the role it plays 
in this study. As User Experience is a part of Human Computer Interaction, this forms part 
of the chapter as well. 
Chapter 4-Research Methodology: This chapter focuses on the overall research process 
taken for this study. The methodology involved is discussed with each underlying sub-set 
discussed in full, followed by the selection of each for this study. 
Chapter 1: Introduction 
11 
 
Chapter 5-Case Study (The mobile school health application): Leading on from the 
previous chapter, this chapter then focuses specifically on the research strategy taken, 
which was a case study. The chapter covers the selected case and the planned approach. 
Chapter 6-Results and Summarised Findings: This chapter is dedicated to the results from 
the case study and the subsequent analysed findings.  
Chapter 7-Resulting UX Factors and Conclusion: This chapter concludes the dissertation 
providing the resulting UX factors derived from the case study, as well as the knowledge 
gathered from the literature in Chapters 2 and 3. Other concluding topics such as the 
contributions this study has made and future research possibilities are discussed as well. 
Figure 1. 2 displays the chapter layout for the dissertation.  
 
Figure 1. 2: Chapter layout of dissertation 
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2.1. Introduction 
The goal of this chapter is to provide sufficient knowledge by reviewing the necessary 
literature to build a theoretical framework for the study. The chapter forms part of the 
initial background information that is necessary for the study and addresses the objectives 
set out to determine the requirements of school health assessment within the South 
African context, as well as the objective to investigate the typical end user characteristics 
of school nurses within the South African school health landscape. 
Mobile health is discussed in Section 2.2, with mobile healthcare applications specifically 
gaining much focus thereafter through a discussion on the various advantages they offer in 
Section 2.3, as well as their limitations in Section 2.4. This is followed by an overview of 
their impact on service delivery in Section 2.5. School health is then explored as an instance 
of service delivery in Section 2.6, with an outline of school health nursing in Section 2.6.2. 
A discussion then follows in Section 2.6.3 on the school health landscape in South Africa, 
including topics such as school health status, the Integrated School Health Policy, the 
responsibilities of the school nurses and a brief look at some of the current health 
interventions which make use of mobile technology.  
2.2. Mobile Health 
2.2.1. Definition 
Mobile Health (M-Health) is a subset of electronic health (e-health. An e-health application 
is a software application that offers a means of assisting healthcare practitioners by 
providing tools, processes, and communication (Liu, Zhu, Holroyd, & Seng, 2011). M-Health 
then forms an important extension of e-health available on a mobile platform.  
M-Health is defined as  
“Mobile computing, medical sensor, and communications technologies used for the 
delivery of health-related services and the support of medical and public health practice”  
(National Department of Health, 2015, p. 8).  
This includes the use of mobile technologies such as: patient monitoring devices, mobile 
phones PDAs and other wireless devices (National Department of Health, 2015). With the 
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outlook towards healthcare changing drastically in recent times, Modi and Mohandy (2015) 
mention that it can be viewed as an evolving strategy that has implications on the way the 
world operates today. Varshney (2003) notes that m–health systems ultimately focus 
towards achieving two specific goals. The first goal is the availability of e-health applications 
and medical information at any time in any given location. The second goal is the invisibility 
of computing. 
To gain a better understanding, Figure 2. 1 displays the different subdivisions of healthcare 
leading to mobile healthcare applications. 
 
Figure 2. 1: Healthcare subdivisions 
2.2.2. Mobile health applications 
Rouse (2013) describes a mobile application as a software application developed 
specifically to be used by small, wireless computing devices. These devices range from 
smartphones to tablets, instead of desktops or laptops. A mobile health application then 
serves the purpose of performing some sort of healthcare service while using a mobile 
platform. These applications come in many different varieties and form part of m-health, 
which deals with mobile applications rather than e-health, which covers a much broader 
variety of health applications.  
There is a wide range of health related applications already in use all over the world, be it 
mobile (m-health) or otherwise (e-health). The significance of their purpose is what makes 
these applications all the more relevant. As mentioned by Smallman (2012) , the adaption 
of health applications by healthcare professionals and consumers may have the potential 
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to transform the health sector and reflect the current ‘digital age’, Furthermore, it also 
provides the potential for training and professional development of the usage of these 
applications by healthcare professionals. 
As noted by Liu, Zhu, Holroyd and Seng (2011), in more recent times the hardware capacity 
of smartphones and other mobile devices has improved. This allows an increase in the 
availability of e-health functionality on mobile platforms, thus leading to the growth of m-
health. In addition, the World Health Organization (WHO) (2011) states that “the use of 
mobile and wireless technologies to support the achievement of health objectives has the 
potential to transform the face of health service delivery across the globe” (p. 1).  
The use of mobile healthcare applications provides the possibility of improving health 
practices with the added benefit of mobility. In essence, a mobile health application can be 
viewed simply as an application providing a healthcare service or services on a mobile 
computer-based platform. This will include the access of important health based 
information as well as certain interaction beneficial to one’s health and wellbeing. The 
mobile applications will provide that added aspect of mobility from being able to have the 
application on hand at any given time.  
Newell (2012) notes some interesting ways in which mobile applications will transform 
healthcare. These include but are not limited to; improved access to care, improved patient 
engagement and improved patient safety. Mobile health applications have great potential 
and, if used correctly, they can make a huge difference.  This is why it is imperative that 
research in the field continues. 
Mobile health applications can be seen from two points of view: firstly, from a physician’s 
point of view. These applications are used by doctors in daily practice and can help them 
to diagnose, monitor, consult and treat common diseases. As a mobile application allows 
doctors to look up information from the patient’s bedside, it reduces time consumption 
and allows doctors to provide optimum patient treatment. The availability of applications 
on mobile devices means doctors can take advantage of the increasingly flexible access to 
medical information that allows ease of access to quality resources. This allows doctors 
then to make important decisions on the patient’s clinical care confidently (Modi & 
Mohandy, 2015).   
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Mobile health applications can also be viewed from a consumer’s point of view. There are 
a range of new products and services today which make use of wireless and mobile 
technology. This gives patients the ability to make their own decisions on diagnosis and 
treatment. These applications can provide early warnings and key information that can 
empower patients so that they may decide if they need to seek help immediately as 
opposed to waiting for an appointment (Modi & Mohandy, 2015).  
2.3. Benefits of mobile health 
The African Health Observatory (2015) states that (some of) the benefits of mobile 
technologies are wide availability, accessibility, portability and cost effectiveness. Amongst 
the benefits of m-health is that it gives healthcare providers the opportunity to access their 
patient’s clinical data and offer assistance at any time and place. M-Health also allows 
patients suffering from chronic conditions, to keep in touch with doctors without the need 
to be present physically at a hospital (Modi & Mohandy, 2015). Congdon (2012) suggests 
three foremost benefits to mobile health as the improvement of data accuracy, the 
improved data access and lastly, the improvement of patient care.  
Improved data accuracy: The first benefit is due to mobile devices allowing data to be 
stored electronically at the point of care. This direct form of data storage eliminates errors 
that may occur when medical information is recorded on paper and only stored at a later 
stage into the database. An added benefit is the increased accuracy of medication 
administration (Congdon, 2012). 
Improved data access:  The second benefit is that healthcare professionals have access to 
critical patient information at any time and at any given location. This allows physicians and 
doctors to access important medical information at any location. It then allows them to 
make the best treatment decisions based on patient data stored accurately as per the first 
benefit  (Congdon, 2012). Additionally, mobile devices allow patients to access their own 
health information.  
Improved patient care: Congdon (2012) notes that the main focus of clinically-focused IT 
initiatives is improved patient care.  Mobile technologies can offer such improvement; thus, 
the final benefit being improved patient care which also results from the previous two 
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benefits. Congdon then notes that mobile devices provide physicians with a clinical decision 
support tool that is always readily available. This ensures that patients are provided with 
the best treatment plans. An example would be a mobile devise alerting physicians when 
they prescribe a drug to a patient that could have caused an allergic reaction (Congdon, 
2012). 
In addition to the advantages m-health offers as discussed above, there are also advantages 
to mobile health applications. As the application is mobile the advantage of mobility initially 
springs to mind. Mobility allows the user access to applications in a convenient way 
whether it be from a tablet device or from the user’s own smartphone. There are many 
advantages to mobile applications such as:  
Multi-tasking: When using an application to accomplish tasks that are usually done 
manually, time can be saved and tasks can be done much faster. With applications, multiple 
tasks can be done using one or many applications that could possibly all be accessed 
through one mobile device. 
Storage: Storage becomes safe and secure and data loss is avoided. Considering the nature 
of health information, this is very advantageous. 
Internet access: Since the majority of smartphones and tablets released in recent years 
have internet access, applications can use this to their advantage. 
Portable: The ability to transport your device with such ease is, of course, a benefit of 
mobility. This lets users perform their needed tasks anywhere on a single device. 
As the aforementioned advantages are more general to mobile applications, advantages 
can also be found when considering that of mobile health applications specifically. The 
primary advantages are shared with that of mobile health discussed earlier, namely 
improved data accuracy, improved data access and improved patient care. Additional 
advantages are noted as follows: 
Greater patient engagement: Gruesser (2015) notes that individuals can focus on 
improving their health and wellness; by using the mobile health application, the user can 
maintain a healthy, physician-recommended diet, continue exercise routines and follow 
their medication schedule and appointments. 
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Convenience: This is a key advantage, Holman (2016) notes that some mobile health 
applications allow the user to monitor health while on the go. These applications are most 
often available via a simple download at a minimum fee or no cost at all. This allows the 
user to perform a variety of tasks such as: setting reminders for pill intake or appointments, 
accessing medical records in real time and viewing post-visit instructions. 
Improved health education: This can be achieved using mobile health applications. Holman 
(2016) points out that certain health applications can be informative and educational with 
some offering medical references, terminology and anatomy. Other health applications 
even help to identify prescription drugs and offer access to medical journals and other 
health-related literature. 
Better clinical decision-making: In an article involving the benefits of mobile health 
application, Ventola (2014) states that these applications can lead to better clinical 
decision-making. This is further noted by Mosa, Yoo and Sheets (2012), who mention that 
practicing clinicians, medical learners and nursing learners all agree that the best mobile 
tools to help in clinical decisions as well as confirming medication are; medical textbook, 
drug reference, medical calculator and disease diagnosis applications. 
Increase efficiency: Ventola (2014) also states that mobile applications can increase 
efficiency. In a study by Mickan, Tilson, Atherton, Roberts, and Heneghan (2013), it was 
noted that mobile health applications provide healthcare professionals with numerous 
enhanced efficiencies. These include; an increase in the quality of patient documentation 
owing to fewer errors, an increased access to new information, an improvement in 
workflow patterns and more complete records formed. 
Enhanced productivity: Lastly, Ventola (2014)  states that research has shown that mobile 
health applications can lead to enhanced productivity. An example would be that of 
pharmacists who use a mobile healthcare application to access important drug information, 
resulting in faster examinations, leading to a more rapid processing of prescriptions (Tam, 
Sharma, & Amirfar, 2013). 
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2.4. Limitations and disadvantages of mobile health  
There are limitations and disadvantages also present in mobile health. When using mobile 
technology to aid in any health based activity, those technologies have to adhere to the 
correct health standards as provided by the proper authority. Such adherence is often in 
the form of a policy from the country in which the application will be used.  
Mobile health can be limited by challenges faced by the user. Accessibility can be an issue 
as some do not have access to a smartphone and cannot reap the benefits of mobile health. 
Hospitals face the same troubles as poorer areas might not have access to the developing 
technologies that others do. Another limitation is that of ineffective health applications. As 
with many applications, mobile health applications suffer from drawbacks, despite their 
many benefits.  
Disadvantages for mobile health applications are listed as follows: 
Data privacy: As is the case with any medical related activity, privacy must be ensured. 
Mobile health application would have to assure its user of their safety. In a case where 
confidential or personal information would be at risk, the application would lose all 
integrity with its user. Shestakova (2015) notes that up to half of mobile health applications 
fail to use proper encryption technology, resulting in unprotected data, during the transfer 
and storage of sensitive information. This results in unencrypted data being vulnerable in 
the process of storage.  
Inaccurate Information and functionality: The accuracy of the information provided on any 
mobile health application has to be precise and correct. The user needs to feel that they 
can depend upon and trust the information that is provided. Some mobile applications offer 
functionality that may perform calculations or provide feedback related to health. 
Examples are applications that measure blood pressure, stress levels and/or heart rate. 
According to Holman (2016), some applications, when tested, give varying results and at 
times no readings at all. For many of these applications, no real guarantee is provided and 
thus accuracy is not assured (Sutherland, 2016; Holman, 2016).  
Lack of approval: Certain mobile application may claim they provide reliable data but 
without the proper approval comes a lack of precision (Sutherland, 2016).  Lack of approval 
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also results in the application not following proper health conduct, leading to inaccurate 
information or lack of privacy, two of the disadvantages discussed above. Shestakova 
(2015) notes that many applications do not comply with the Health Insurance Portability 
and Accountability Act (HIPAA), with some having only vague or otherwise non-existent 
privacy policies.  
Security Issues: Mobile health applications may contain some form of storing patients 
health information, in this case, the security of the data becomes a relevant issue. It is 
challenging to assure the safety of stored data when using mobile platforms as the data 
may not be stored in a private software drive. This may lead to the information getting 
accessed externally which leads to controversy and negligence on the part of the mobile 
application (Adesina, Agbele, Februarie, Abidoye, & Nyongesa, 2011).  
2.5. Mobile health applications in support of service delivery 
Technology is being used to improve many areas of service delivery and healthcare is 
amongst those. Mobile health interventions have the potential to benefit healthcare 
delivery processes with many experts believing that great improvements can be made, 
particularly in areas with poor resources (Free, et al., 2013). Access to health information 
at the click of a button and mobile technologies being used as tools to assist healthcare 
professionals are but a few of the available services m-health has on offer. With a growing 
influx of mobile technological advances, the field of health has the opportunity to prosper 
through the correct usage of m-health. 
The African Health Observatory (2015) notes that in the past decade, the lack of a stable 
internet/telephone network in developing countries has hindered the use of e-health to 
improve access to healthcare and that a current increase in mobile technology, particularly 
in the African region, is finally making a number of e-health initiatives possible using mobile 
networks and devices. Currently, mobile devices are being used in connection with a range 
of public health initiatives. African Health Observatory (2015) give the following examples 
in the African region: 
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TRACnet: Based in Rwanda, this provides a web-based system accessible on mobile phones 
designed to help care for patients with HIV/AIDS. The user can manage both patient 
information and drug distribution. 
The Mobile Technology for Community Health (MOTECH): This is an initiative based in 
Ghana to improve health outcomes for mothers and their new-borns in rural areas using 
mobile technology. The initiative was designed with the goal of bridging the gap between 
community health workers and patients.  
MPedigree: According to Dobson (2014), this initiative allows pharmaceutical retailers and 
users to verify the authenticity of a medication. The user would text a unique code found 
on the product to a universal number at no cost with a response then verifying the 
authenticity of the product. Dobson states that it helps underprivileged people avoid 
purchasing fake medication. Furthermore, the initiative helps to restore confidence in the 
healthcare system. 
With a range of benefits, m-health can impact the output of healthcare service delivery, 
positively contributing to increased productivity and improved efficiency.  
Mobile healthcare applications as a subset of m-health also play their role in the support of 
healthcare delivery. These applications come in many forms, be it a simple application that 
alerts the user when to take their medication or a more complex application that provides 
healthcare services and information on a mobile device. In various developing countries 
within Africa, mobile healthcare applications are making an impact. Some examples are 
shared below. 
Hello Doctor: The application provides free healthcare information that is updated daily 
and is available in ten African countries. In a brief overview, Sotunde (2014) describes the 
application as a source of healthcare advice. The application provides live group chat 
forums to discuss health-related topics. Additionally the user may access private chats with 
a doctor that remain strictly confidential. The application also caters to various local 
languages. 
MomConnect: Is a cell phone-based application managed by the Department of Health that 
provides information and advice for pregnant woman in South Africa. The application 
advises pregnant women on what to do at the various stages of pregnancy (Sotunde, 2014).  
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Barron (2014) notes that in South Africa most pregnant woman have access to a mobile 
device and within the appropriate use of mobile technology there is potential to increase 
interventions that have been proven to work.  
MedAfrica: This application allows people in rural areas to diagnose and monitor symptoms 
of diseases. A list of services includes: providing directories of doctors and hospitals, 
providing advice on treatment, authenticating possible counterfeit drugs and directing 
users to the nearest hospital (Dobson, 2014). 
Matibabu: The first smartphone-based diagnosis system for malaria. The team ‘Code8’ 
from Uganda have developed this application, which can diagnose malaria without a blood 
sample. Dille (2013) explains that the system involves a custom made piece of hardware 
with a red LED and light sensor. The process involves the use of a finger then placed into 
the device to diagnose with the results available for viewing on a smartphone. 
2.6. School health as an instance of service delivery  
2.6.1. School healthcare 
School healthcare refers to the service of healthcare-related activities taking place in a 
school setting. A school health service can further be described as a system coordinated 
between school, home, community and healthcare provider to ensure a continuum of care 
(Small, et al., 1995). School healthcare aims to enhance the healthcare service delivery 
within schools. In an effort to do so, health programmes are formed. The WHO (1997), 
describes such a programme as a combination of several services offered to ensure the 
physical, mental and social well-being of learners with the objective to enhance their 
learning capabilities. The core focus of health programmes is the optimum health of school 
going children; however, as noted by Kolbe (2002), modern school health programs can 
affect learners attitudes toward health, improve specific knowledge and develop related 
life skills including: communication, decision making, critical thinking, coping and self-
management skills. 
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2.6.2. School health nurses 
School health nurses play a key role in any school healthcare programme and are the 
backbone of school health. Hlonipho (1995) describes school health nursing as a service 
offered by school nurses that caters to the health needs of learners with the primary focus 
aimed toward providing every learner an adequate opportunity to learn. Hlonipho (1995) 
further states that this can be achieved through disease prevention, health promotion and 
maximum attendance. According to the National Association of School Nurses (2016), 
learners’ health is linked to their ability to learn. If learners health needs are not met they 
would have a difficult time engaging in the educational process. They further state that the 
school nurse supports student by providing the needed healthcare through assessment, 
intervention, and follow-up for all learners within the school setting. It is the duty of the 
school nurse to help remove health barriers to the student’s education. Roles of a school 
health nurse are listed as follows: 
 Providing healthcare treatment to learners. 
 Providing assessment, screening and referrals for health conditions. 
 Providing healthcare education to learners and teachers. 
 Promoting a healthy school environment. 
School nurses must undergo the appropriate recommended training and must acquire the 
appropriate qualifications. These qualifications are obtained through tertiary education at a 
college/university level or at an approved nursing school. Each institution contains its own 
curriculum; however, they will follow objectives provided by their national governing 
bodies. Additionally, experience in the field of healthcare is also an attribute towards the 
qualification requirements for a nurse. Depending on the area of the world, different 
criteria are required for a position as a health nurse. 
2.6.3. School health landscape in South Africa including the ISHP 
2.6.3.1. Overview of school health status in SA 
The South African government (2012) have vowed to put children first with their needs 
receiving the highest priority. This includes providing proper education as well as 
healthcare for all children. In the past, South Africa’s schools health programmes have 
struggled, owing to a list of issues, such as; poor management, an unbalanced distribution 
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of resources and a lack of co-operation between the departments of health and basic 
education (Health-e News, 2013). Coovadia, Jewkes, Barron, Sander and McIntyre (2009) 
note that there are many challenges to the optimal development of all children in South 
Africa.  This includes:  
 Poverty-related illnesses. This is one of the main issues and still remains 
widespread, this would include childhood infectious diseases as well as 
malnutrition; 
 The barriers to optimal health and development resulting from the HIV/AIDS 
epidemic; 
 Non-communicable diseases; 
 Violence and injuries leading to possible disability and as an extreme case, possible 
premature death. 
Children in South Africa spend the majority of their childhood to young adulthood in a 
classroom environment, providing an opportunity for health education and interventions 
to tackle the many health, social and economic factors that affect them (Integrated School 
Health Policy, 2012). According to the Integrated School Health Policy (2012) of South 
Africa, these interventions offer the potential to provide a safety net for children who have 
no access to preventive health services during their school years. Learners may be able to 
identify health problems that may cause barriers to learning, thus avoiding them. A 
successful school health programme ensures the opportunity for the healthy development 
of children including the environment in which they learn. The Integrated School Health 
Policy (ISHP) was formulated in an attempt to address this. 
2.6.3.2. Integrated School Health Policy (ISHP) 
In 2012, ISHP was formulated in a joint collaboration between South Africa’s National 
Department of Basic Education (DBE) and the National Department of Health (DoH) as a 
school health programme (Integrated School Health Policy, 2012). The ISHP is “a 
mechanism to improve the general health of school-going children and to address health 
barriers to learning, in order to improve education outcomes” (Veldsman & Van Greunen, 
2015, p. 1). Ill health and other challenges still prevent large numbers of children from 
growing into productive learners who are able to achieve their potential, The policy thus 
focuses on “addressing both the immediate health problems of learners (including those 
that constitute barriers to learning) as well as implementing interventions that can promote 
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their health and well-being during both childhood and adulthood” (Integrated School 
Health Policy, 2012, p. 3). It is the aim of the ISHP to provide a complete package of services 
to address health barriers to learning within South Africa, including conditions that 
contribute to disease and mortality amongst learners during childhood and adulthood  
(Health-e News, 2013).  
The vision of the ISHP (2012) is "the optimal health and development of school-going 
children and the communities in which they live and learn” (p. 10) . Furthermore, it is stated 
that the goal of ISHP (2012) is to improve “the general health of school-going children as 
well as the environmental conditions in schools and address health barriers to learning” (p. 
10). This can then improve education outcomes such as; access to school, retention within 
school and achievement at school. In addition, the ISHP brings an opportunity to use 
technologies such as mobile health applications to achieve these outcomes.  
The ISHP document covers a wide variety of additional topics including a more detailed look 
at their vision, goals and objectives. The target groups and principles are among some of 
the other topics of interests. Further reading is shared in the appendices. A noteworthy 
topic of discussion is that of the responsibilities held by school nurses in South Africa as 
they form a key role in the implementation of the ISHP. 
2.6.3.3. Responsibilities of school nurses in SA 
According to the ISHP (2012), a school health team is implemented to assess all schools and 
led by a professional nurse. The policy further indicates: 
The professional nurse is primarily responsible for co-ordinating the implementation 
of the ISHP, conducting individual learner assessments and providing on-site 
services. She is also responsible for ensuring referral and follow-up of learners when 
required, for ensuring that information on learners is recorded and stored 
appropriately (p. 20). 
 A school health nurse then has a list of responsibilities. These include: 
Assessment: The school nurse provides assessment of the health status of the learners and 
staff, as needed. Tasks include hearing and vision testing, amongst others. Additionally, the 
school nurse must assess the health of the school community in order to alert the school 
administrators to health problems which affect school learners in their area (Mda & 
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Mothata, 2000). The ISHP (2012) states that every learner must be assessed at least once 
during each of the four phases of education (foundation phase to senior phase) and this 
assessment must be conducted by a professional nurse. According to the ISHP (2012), “the 
recommended norm for delivering of individual learner assessments is one professional 
nurse for every 2,000 learners to be assessed per year” (p. 20). 
Screening: Health screening is performed to assess the overall health of the learners. The 
screening process involves nurses conducting various health-related assessments on 
learners so as to evaluate their current health needs. Nurses visit schools at regular 
intervals to follow up on the health status of learners and, where required, refer learners 
to supporting healthcare practitioners. A list of screening tasks as per the ISHP (2012) 
includes: 
 Screening for vision, speech, basic hearing and oral health. 
 Screening for chronic illnesses or long-term conditions. 
 Measuring each student’s height, weight and Body Mass Index (BMI). 
 Checking for locomotor problems (fine and gross). 
 Performing basic mental health and/or psychosocial risk assessment.  
On Site Services: The nurses also perform on site services where required. This includes 
treatments that can be performed by the nurse so as to relieve learners of any health- 
related issue, as well as counselling learners on topics such as sexual and reproductive 
health (Integrated School Health Policy, 2012). 
Health Advisor: As the school nurse is the only regular visitor to a school that has expert 
knowledge about health matters, these nurses make significant contributions by advising 
learners, teachers and parents and by contributing to the school health education 
curriculum. Nurses advise learners and teachers about communicable diseases and about 
handling problems such as drug use and sexually transmitted diseases, to name a few (Mda 
& Mothata, 2000). 
In accordance with their responsibilities, the school nurses will also need to fulfil a list of 
requirements to qualify for a school nursing position. A leading resource on health systems 
and primary healthcare in Southern Africa, the Health Systems Trust (2015) lists 
requirements such as passion for working with children, 2-5 years’ healthcare experience 
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in a similar position, a diploma in nursing and good communication skills as some of their 
requirements. 
It is important to note that computer literacy is also one of the recommended 
requirements. Technology may very well assist nurses in their responsibilities, as shown 
with the various m-health contributions to healthcare delivery discussed in Section 2.5. The 
South African Nursing Council (2016) states that: 
Nursing education and training across South Africa is responding to changing needs, 
developments, priorities and expectations in health and healthcare. Nurses who 
acquire the knowledge, skills and behaviours that meet our standards will be 
equipped to meet these present and future challenges, improve health and 
wellbeing and drive up standards and quality (p. 2).   
This means nursing education is constantly changing and adapting to address current and 
upcoming challenges over time. Technology should therefore also be noted when 
considering the constant change and adaption that the nurses undergo to meet current and 
future challenges in healthcare. 
2.6.3.4. Current school health interventions 
The opportunity to use technology as a means of enhancing school healthcare is a current 
possibility. This is also evident in the list of healthcare initiatives taken through the use of 
m-health and mobile health applications, as shown in Section 2.5. Currently, there are 
initiatives using technology to improve school health in South Africa, such as: 
HearScreen: This is an innovative mobile application developed in Pretoria. The application 
allows clinical hearing tests to be conducted with a smartphone device or tablet. The 
application can be operated by untrained personnel and is integrated into a cloud-based 
data management system for quick and easy access.  Nurses can thus use such an 
application to aid them in performing screening tasks, one of the many responsibilities they 
have, as discussed in Section 2.6.3.3.   
Vula Eye Health: This enables healthcare workers to capture patient information and to 
carry out eye tests using a smartphone. It allows healthcare workers to send photographs 
and to chat directly with an experienced medical specialist when making a referral. Similar 
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to HearScreen, this application can aid the nurses in performing health screening, in this 
case for eyesight. 
The importance of such applications is that they tackle current health problems faced by 
learners in school settings using mobile technology. With various other initiatives ever 
present it is important to note the significance of such applications in the field of health. 
2.7. Summary 
The purpose of this chapter was to provide an overview of m-health and mobile healthcare 
applications in the school context. The chapter also addressed two of the secondary 
objectives, which were to determine the requirements of school health assessment within 
the South African context, and to investigate the typical end user characteristics of school 
nurses within the South African school health landscape. This chapter serves as 
background, offering insight into one of the two topics of importance, the other being User 
Experience, which is the area of focus for the next chapter.  
A general overview of mobile health and the topics thereunder were outlined in Section 
2.2. The benefits offered by mobile health as well as the limitations, were then discussed 
in Section 2.3 and Section 2.4 respectively. A look at the impact on service delivery by 
mobile health applications was discussed in Section 2.5. This was followed by a look at 
service delivery specifically in schools in Section 2.6, which features a discussion on health 
nurses. A more detailed discussion then followed on these matters in terms of the South 
African context with the South African health status being investigated in Section 2.6.3.1; 
the ISHP being discussed in Section 2.6.3.2; and the responsibilities of South African health 
nurses being discussed in Section 2.6.3.3. A brief look at some of the current mobile health 
interventions was then shared in Section 2.6.3.4. 
In conclusion, this chapter formed part of the required literature for the remainder of the 
study. The following chapter covers User Experience and explores the role it plays with 
mobile school health applications. 
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3.1. Introduction 
Chapter 2 focused on mobile health in general and then more specifically on the use of 
mobile technologies for the purpose of healthcare service delivery. Chapter 2 also provided 
an overview of mobile school health in the South African context addressing various topics 
such as school nurses, the ISHP and mobile health-driven initiatives to improve healthcare. 
A theoretical background has now been established and this chapter subsequently explores 
User Experience (UX) and the role it plays with mobile health applications, which addresses 
one of the pre-set objectives. 
The purpose of this chapter is to investigate the role of user experience when using a 
mobile healthcare application to support school health. Human Computer Interaction is 
discussed in Section 3.2. User Experience is then deliberated in Section 3.3, including 
related topics such as the factors that impact on User Experience, the goals of UX and its 
advantages, as well UX evaluation methods. Usability is then discussed in Section 3.4 as it 
is a key issue that affects the User Experience of an application. The role that end users play 
is then discussed in Section 3.5. The chapter then discusses UX in the context of mobile 
applications with a focus toward mobile health applications in Section 3.6. A conclusion of 
findings from the chapter are then provided in Section 3.7. 
3.2. Human Computer Interaction (HCI)  
3.2.1. HCI defined 
Human computer interaction (HCI) appeared in the early 1980s as an area of research and 
practice. Carroll (2009) states that HCI “[emerged] initially as a specialty area in computer 
science embracing cognitive science and human factors engineering” (para. 1) and notes 
that it has since “expanded rapidly and steadily for three decades, attracting professionals 
from many other disciplines and incorporating diverse concepts and approaches” (para. 1). 
Rouse (2005) describes HCI as  
“The study of how people interact with computers and to what extent computers are or 
are not developed for successful interaction with human beings”(para. 1).  
Humans interact with computers in many ways and HCI studies the way in which humans 
interact, use or disuse them. The goal of the research is to identify factors that impact not 
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only on the user experience of end user but also impact the overall interaction with 
technology.  Such factors may include aspects of usability and the end user characteristics. 
3.2.2. Elements of HCI 
There are a range of factors that influence HCI. Users and their personal characteristics is 
an example. If an end user, who was motivated to use and enjoyed the use of a system, 
were to be compared to a user who felt the opposite way, this would likely result in the 
latter being dissatisfied with the system in use. A range of the main factors that influence 
HCI adapted from Preece, Rogers, Benyon, Holland and Carey  (1994) are illustrated in 
Figure 3. 1. 
 
Figure 3. 1: Factors in HCI  (Preece, Rogers, Benyon, Holland, & Carey, 1994) 
3.2.2.1. The User (End-user) 
The users of a system can be described as the group of individuals who will make use of it. 
When unique users are present, such as those who stray from the norm, it can weigh 
heavily on the outlook provided when using a system. To avoid confusion, the term ‘end-
user’ was given to distinguish between those who would use the system and the group or 
person that would in the end truly utilise the services of the system. The end-user, as stated 
by Winkler (2014), is then the targeted user for whom the application has been designed 
and developed. Using an accounting application as an example, the end-user would then 
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be the person who uses the functions provided by the application to perform their 
accounting tasks. During the course of this study, the use of the word ‘user’ will refer to the 
end-users who use the application. 
3.2.2.2. User Interface (UI) 
Human interactions with computers have changed much over the years with the earliest 
form of communication being text and command-based. Recent times have offered large 
leaps in technology with humans interacting with graphical interfaces on desktops and via 
handheld computer devices, with the availability of touch screen technology that allows 
users to interact with devices directly. 
Griffin and Baston (2007) define an interface as  
“The aggregate of means by which people (the users) interact with a particular machine, 
device, computer program or other complex tool (the system)” (p. 1).  
A user interface, also referred to as the human-machine interface or human-computer 
interface, is further explained by Kumar (2005), as the 'layer' separating the machine from 
the human that operates it. The interface allows the user to interact with the system they 
are using and acts as a bridge between man and machine. Modern applications all use what 
is known as a graphical user interface, which is simply the visual output in which the 
application is used. The user never needs to know how the system works and what is going 
on in the background. All they see and interact with is the user interface which gives it that 
much more importance. If a system were to be the best at accomplishing a certain task it 
would still be up to the user interface to relay that service.  
There are characteristics that can contribute to a successful user interface design. 
According to Fadeyev (2009) the eight characteristics are as follows: 
 
Figure 3. 2: Characteristics of a successful user interface by Fadeyev (2009) 
Clear: Firstly and most importantly, clarity is key. Fadeyev (2009) states that “the whole 
purpose of user interface design is to enable people to interact with your system by 
communicating meaning and function” (para. 3). A user needs to figure out how the 
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application or website works and must know where to go without having to become 
frustrated and confused. 
Concise: While being clear, it is also important to remain concise. These two work hand in 
hand and when trying to be clear; it is wise to not over-clarify when it is not necessary.  
Familiar: Keeping things familiar allows the user to understand the workings of the system 
and how it behaves. This lets the users know instinctively what they need to do. 
Responsive: Fadeyev (2009) notes that the interface should have fast responses to the 
user’s input as well as some sort of confirmation that the users are initiating and completing 
the task they were attempting. Not knowing that you are succeeding in what you want to 
do is just as bad as not succeeding at all. 
Consistent: Consistency should be maintained throughout the system. Fadeyev (2009)  
mentions that with consistency the user would be familiar with how each button, icon, tab 
and other interface elements looks, thus realizing what they do in different contexts.  
Attractive: The graphic appearance of the system should be pleasant to look at. It is not 
necessary for too much focus to go into appearance; however, at the same time, a system 
must at least have an adequate look to it. 
Efficient: The interface should allow the user to complete tasks in an efficient manner. The 
user should find it easy to accomplish the task they set out to do. 
Forgiving: Finally, an interface needs to allow the user to make mistakes as they are bound 
to happen. The interface should deal with these mistakes in a forgiving manner and provide 
the user with the means to solving these issues. 
Failing to meet good design standards could lead to an unpleasant experience.  This would 
end in the disuse and distaste in the system on the whole, regardless of the value in the 
particular service offered. 
3.2.2.3. Functionality 
Humans interact with the computer interface directly; however, behind this lies the 
functionality of the system. Bass, Clements and Kazman (2012) define functionality as  
“The ability of the system to do the work for which it was intended” (para. 1). 
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The functionality of a system can be simplified as the sum of all services the user is capable 
of performing. These are all the many functions available throughout the usage of the 
system. Most applications are built to fulfil some sort of purpose and so they need to 
provide a high level of functionality to achieve that purpose. Failure to provide the intended 
functionality would mean that the user would not achieve their goal and would render the 
system useless. Functionality plays the backbone role of the system: doing a lot of work 
behind the scenes, but still playing a pivotal part (Bass, Clements, & Kazman, 2012). 
3.3. User Experience (UX)  
3.3.1. UX defined 
User Experience, referred to as simply UX, forms part of HCI. There is no single definition 
for User Experience; however, it is well described by Buley (2013) as 
“The overall effect created by the interactions and perceptions that someone has when 
using a product or service” (p. 5).  
Hourigan, Murray and Riordan (2011) note that the UX can be gained by considering “the 
wider relationship between the product and the user in order to investigate the individual’s 
personal experience of using it” (p. 189).  
The overall experience can be influenced by many aspects such as the usefulness of the 
product, and the simplicity of its design, as well as its functionality (Morville, 2004). UX 
plays a pivotal role in the design of applications in general.  So too will it play a major role 
in getting healthcare applications to a design standard that is acceptable, usable and 
efficient. For this study, a simplified definition is adopted (Buley, 2013; Hourigan, Murray, 
& Elaine, 2011; Morville, 2004):   
‘User Experience (UX) is the overall experience felt by a person in the process of using a 
product or system, including the various underlying aspects of its use’. 
3.3.2. Factors that impact UX 
To gain a better understanding of UX one must understand the underlying aspects that are 
described by Morville (2004), who lists seven factors that Influence UX. Figure 3. 3 
illustrates the seven factors. 
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Figure 3. 3: Factors that influence User Experience by Morville (2004; Interaction Design, 2016) 
Useful: This provides the foundation, since any product created should be useful for a 
certain task or tasks that the user needs to achieve. The product should serve a valid 
purpose to the user. 
Usable: The product will need to be usable and it should be usable not just to those with 
extensive knowledge of technology. If a product were to be extremely useful, that would 
not matter if it could not be properly used. Having a product be useful is not enough. Ease 
of use and simplicity also play a role here. 
Findable: Users should be able to find what they need. If a user were perhaps using a 
mobile application or website, they would want to be able to reach their desired 
destination. This would include easy navigation back and forth through the system in use. 
Desirable: If the user has the desire to use a product, it will create a sense of comfort and 
acceptance making them want to keep using it. 
Accessible: It should be accessible to all users, be it a well-informed user or a user who has 
only just used a computer for the very first time.  
Credible: A sense of trust and security should be provided with any product and the user 
should always feel a sense of security using these products. 
Valuable: The product must deliver value to the user. Without value there is nothing 
drawing the user to its use and the success of the product becomes undermined. 
 
Chapter 3: Human Computer Interaction 
38 
 
Morville (2004) states that  
“Each facet of the user experience honeycomb can serve as a singular looking glass, 
transforming how we see what we do, and enabling us to explore beyond conventional 
boundaries” (para. 7).  
Achieving all of these aspects in the design and creation of a system could allow for a 
product that provides the user with a pleasant UX. The key message is that UX is not defined 
by a single factor, but many different factors, all of which contribute to a good user 
experience. 
3.3.3. Goals of UX 
There are a number of goals the field of UX aims to achieve. The main goal is to enhance 
the overall experience a user has with the system of use. In order to gain a favourable UX 
from the user, certain goals must be achieved. Wilson (2014) shares five common goals 
associated with UX.  These include: 
Satisfying: Aim to satisfy the user by offering ease of use, a pleasant and natural setting in 
which the user can accomplish their given tasks. This will result in the user’s satisfaction 
and will contribute to the further usage of the system. When users interact with a system 
they want to feel satisfied. If the user feels as if they are not getting what they want from 
the system it may lead to the disuse and ultimate decline of the system (Wilson, 2014). UX 
explores many methods by which to measure the user’s satisfaction, in order to pinpoint 
problematic areas in an effort to improve upon the system. An example is that of user 
satisfaction questionnaires. 
Clear language: Language barriers exist throughout the world. For a system to be readily 
available to the user it would have to be in a language they understand. Language barriers 
extend further than just the language choice. Terminology and jargon used can have an 
impact as well (Wilson, 2014). The text used should be relevant to its purpose while 
remaining accessible. The language used should be simplified while still remaining clear and 
understandable. 
Informative feedback: Providing the user with relevant feedback helps the user. Feedback 
can be given when tasks are completed to confirm success, to notify a user of mistakes 
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made or of errors that occur (Wilson, 2014). Constantly keeping the user up to date with 
their progress is a good way to guide the user through the use of the system. 
Consistency: A system can benefit from maintaining a predictable pattern making it easy 
navigate. The user should be able to predict and expect the result of an action. An 
inconsistent system may lead to distrust owing to its unreliability. Wilson  (2014) notes that 
consistency is especially important when it comes to the features of the system and its 
functionality. Furthermore these functions and features need to serve a valid purpose to 
the user, be navigable and easy to read. By being consistent, a favourable User Experience 
can be gained. 
Enjoyable: Ultimately, the user should enjoy the experience and should not have any 
negative feeling toward the use of the system. 
3.3.3.1. Design goals 
The design of an application can weigh heavily on the UX. When designing a user interface 
a pleasant appearance should be considered as this is more inviting for the end-user. This 
adds more value to the system as a whole. Having an appealing appearance can be 
considered one of the contributing characteristics towards a successful user interface. 
Important design elements to consider are colours, fonts, images used and the structure 
selected. According to Garcia (2015), a good user interface design aims to foretell the user 
of what needs to be done when interacting with it, subsequently, a user interface design 
helps users accomplish their necessary tasks in the most efficient way possible.  
Good design is accomplished by dealing appropriately with the elements involved. Some 
key design tips and guidelines have been constructed over the years to allow developers to 
avoid the most common mistakes and to deal with the elements in the correct manner.  
Simplicity: According to Lepp (2015), simplified products are better suited for a user, 
however, it is actually quite challenging to create a simple product from a designer’s point 
of view. UX is about the user’s needs and not about the designer, thus a simplistic approach 
to design is recommended as opposed to over-the-top designs. Simple and crisp designs 
are more favoured by the viewer. 
Visual consistency: Keeping visual consistency throughout the design promotes strong 
emotional response in the user and increases usability. Garcia (2015) mentions that a 
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technique to create visual consistency in user interface design is to make use of the right 
contrast for elements like shapes, sizes and colours. 
Readability: Choosing the correct fonts and colours will affect the readability of the 
application, so it would be a wise decision to learn about colour selection as well as about 
font options and sizes. 
Visual representations: According to Silver (2007) this includes any visuals the user would 
interact with (typography, diagrams, images and icons). Using images or any graphics to 
portray certain messages can be a helpful design tool. There are many good methods to 
use as well as bad ones, so finding a suitable use for images is the challenge. 
Norman (2002) simplifies design by offering four basic suggestions regarding how a design 
should be, as follows: 
 It should be easy for the user to determine all possible actions the entire time. 
 Visibility should be maintained in various ways, including; the overall conceptual 
model of the system, the alternative actions available and the results of these 
actions. 
 It should be easy to evaluate the current state of the system. 
 Natural mappings should be followed between: intentions and the required actions; 
actions and the resulting effect; the information that is visible and the 
interpretation of the system state. 
Following the correct guidelines and avoiding poor design choices can lead to a good clean 
user interface that offers an exciting visual experience. The visuals could, however, be met 
with a different response depending on the user. An example would be a user unfamiliar 
with technology interacting with a complex looking interface. Another example could have 
an elderly user having to read smaller fonts. 
3.3.4. Advantages of UX 
There is a wide range of benefits that UX studies may provide. After all, a positive UX 
increases the value of the system in use. A list of benefits can be noted as follows: 
 Increased user satisfaction, providing users with a system they enjoy using. 
 Increased usability and usefulness of the system. 
 Increased productivity. Allowing the users to accomplish their needed tasks will 
increase the productivity. 
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 Decrease in errors and problematic areas found. 
While these are some of the general benefits emanating from UX studies, one can take a 
deeper look at the advantages that a study in the field of UX may offer. With various UX 
evaluation methods, a researcher has the opportunity to gain the necessary feedback for 
an application of choice, to pinpoint problematic areas. The researcher may also learn 
various aspects such as the usefulness, value and satisfaction level of the application. UX 
also targets specific areas of the application such as navigation, the interface design, ease 
of use and accessibility. This provides the researcher with a variety of areas to improve 
upon.  
UX research and testing can improve products, using tools such as prototypes. A prototype 
can be defined as “a concrete representation of part or all of an interactive system” 
(Beaudouin-Lafon & Mackay, 2002, p. 1). Prototypes can be used when designing an 
interface to receive feedback from users that can then be evaluated and used to refine the 
end product (Neumann, 2004). Prototypes can also be used for remote testing in the design 
phase of a product. Additionally, Prototype testing provides a range of benefits such as low 
costs and fast outputs. As a result, potential problems can be discovered relating to 
awareness, product value, interface and usability before having to attempt the actual 
development stage (Kirschniok, 2015). This can lead to the production of a more refined 
product. 
3.3.5. UX evaluation methods 
UX evaluations are any methods that may reveal how a user feels about your design (All 
About UX, 2015). There are many ways to evaluate an experience like observations and 
questionnaires. The reason for evaluation is to determine the quality of UX and to find areas 
of improvement (All About UX, 2015). No single method exists for all purposes since 
evaluation situations differ, so it is important to select the best combination to gain the 
appropriate feedback. A questionnaire discussed further in Section 4.3.7.2, as described by 
Key (1997), is a data collecting instrument that may be structured or unstructured, 
implemented as a means of “eliciting the feelings, beliefs, experiences, perceptions, or 
attitudes of some sample of individuals” (para. 1). Questionnaires are a good source of 
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evaluation to gain the UX feedback of an application. Two known types are UX 
questionnaires and user satisfaction questionnaires, further discussed below. 
UX Questionnaires: The structure of the questionnaire can include qualitative and 
quantitative feedback, discussed in Section 4.3.5. The questions to be asked would be 
dependent on the application used. The structure can take that of a survey or interview or 
just a general questionnaire, depending on the feedback needed. The selection of questions 
would cover aspects like the factors of UX, discussed in Section 3.3.2 and would assist in 
gaining insight into each.  
There are two main types of questions, namely open-ended and closed-ended. According 
to Law (2014), open-ended questions are used in relation to long-form qualitative data. Law 
states that this would involve asking questions that do not include any answers for the 
respondent to choose from. This can help discover new ideas you have not yet thought of 
or overlooked. 
The second type is closed-ended questions. Law (2014) states that these are used, if the 
researcher already knows what categories the answers may fall into or if the researcher is 
interested in the frequency of specific answers. Closed-ended questions usually allow the 
person a choice of selected answers which could range in values. Whether they be text or 
number, these values mostly range from low to high with the high meaning good and the 
low meaning bad. This type of question is referred to as scaled questions. Other types of 
closed-ended questions include multiple choice, where the respondent needs to select only 
one of several predefined answers; and dichotomous questions, which only include two 
answers like yes and no, true and false (Law, 2014). 
A combination of these questions is utilised in questionnaires. Questionnaires play a pivotal 
role in this study, so it is of significance to be familiar with these two types of questions. 
User Satisfaction Questionnaires: These questionnaires follow a similar setup as that of 
the UX questionnaire, however, focus is targeted at the user’s satisfaction with the product 
and will have them give their personal inputs and feedback. A combination of both 
questionnaires can thus be utilised as well. 
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3.4. Usability 
3.4.1. Usability defined 
Sometimes usability is mistaken as the definition of UX, whereas usability is rather one of 
the many aspects that affect the overall UX. Defined by Nielsen (2012) as 
“A quality attribute that assesses how easy user interfaces are to use” (para. 1).  
Usability is important to consider when dealing with UX. Pearson, Pearson and Green 
(2007) add that a way one can look at it is that usability is what makes the design simple 
enough so that the users, “who by nature tend to be goal-driven, can accomplish their tasks 
as quickly and painlessly as possible” (p. 817). What this means is that the task a user wishes 
to complete should be achievable in a way that does not bring discomfort or irritation. 
Design will have to be achieved in a certain manner in order to make the used system worth 
using, even more so for those with little or no technical experience.  
3.4.2. Elements of usability 
Certain elements may affect the usability of a system. According to Nielsen (2012), usability 
can be defined by five key quality components, as follows: 
 Learnability: The ease of use for the user in completing basic tasks on their first use 
of the design. 
 Efficiency: After familiarizing with the design, how quickly are users able to perform 
tasks? 
 Memorability: Upon returning to use the design from a period of disuse, are the 
users able to easily remember how to correctly use the design. 
 Errors: The amount of errors the users make, including the severity of these errors 
and how easily they are able to recover from them. 
 Satisfaction: If the user finds the design pleasant or appealing. 
A combination of these components can yield good usability. By taking each component 
and posing the underlying questions as stated above one can look for a good resulting 
answer for each before considering the product’s usability to be of a high quality. 
The importance of usability can be the difference between the success or failure of a 
product. With Applications, there is much emphasis on usability since users who find 
themselves struggling to navigate through the application, or even something as simple as 
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not being able to read the text owing to bad colour choices can quickly lead the user to 
rejecting that application and looking for a better alternative. When it comes to products 
in general, ask yourself, would you want a product you cannot actually use? Even if the 
product may be the very best at delivering the service intended, if the user cannot use it 
then that would be the end of that product. 
With the importance of usability, one should consider how the usability of a system could 
be examined. This can be achieved through usability testing. Gaffney (2001) describes 
usability testing as a “technique for ensuring that the intended users of a system, perform 
their intended tasks efficiently, effectively and satisfactorily” (p. 1). Usability testing allows 
the developer to create a system much more usable to its intended audience. Usability 
engineering also plays a role, According to Frank (2013), this process involves identifying 
users’ needs to ensure that a system can reach specific goals effectively and efficiently to 
achieve overall satisfaction and success. This alleviates user issues and ensures that the 
system is working for its intended audience. 
3.4.3. Usability evaluation techniques 
According to Shelly, Woods and Dorin (2009), usability testing is a method by which users 
of an application “are asked to perform certain tasks in an effort to measure the product’s 
ease-of-use and the user’s perceptions of the experience” (p. 18). Usability testing can be 
considered to be an evaluation method for UX as well, but the key focus is that of usability.  
The process of usability testing would usually have a user or group of users follow a set of 
instructions to complete tasks. The tasks would cover the main functions offered by the 
system. After completing the tasks, the user would then provide feedback in the form of a 
survey, questionnaire or an interview. Observing the users while they perform the required 
tasks could also lead to some insightful information.  Surveys with closed-ended questions 
are good for groups, while one-on-one usability testing would benefit from open-ended 
questions, as you would acquire descriptive data as opposed to the data from simple yes/no 
answers (Farrell, 2016). There are some predefined usability tools already established for 
feedback purposes. 
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System Usability Scale (SUS): This was developed by Brooke (1996) and defined by Bangor, 
Kortum and James (2008) as a survey scale that allows a quick and easy assessment of the 
usability of a given product or service. Figure 3. 4 provides the standard version of the SUS. 
 
Figure 3. 4: Standard version of a System Usability Scale (Brooke, 1996) 
To score the SUS, Garcia (2013) states that: 
 You would firstly, for the oddly numbered items in the survey: take each scale 
position and subtract 1; 
 Then for all even numbered items in the survey: subtract each scale position from 
5; 
 Lastly, the sum of all items are multiplied by 2.5, resulting in an overall SUS score 
that ranges from 0-100. 
Post-Study Usability Questionnaire (PSSUQ): Developed by Lewis (1992), this is a 16-item 
survey that measures users’ perceived satisfaction. Figure 3. 5 shows the standard version 
of a PSSUQ. 
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Figure 3. 5: Standard version of a Post Usability Questionnaire (Lewis J. R., 1995) 
The survey is split into three sub-scales: System Quality (1-6), Information Quality (7-12), 
and Interface Quality (13-16). To obtain an overall satisfaction score the average of the sub-
scales are calculated (Garcia A. , 2013).  
Usability testing is essential to UX Evaluation and thus proved useful in the data collection 
stage of this study.  
3.5. The role of end users 
3.5.1. Importance of end users 
Understanding the type of user and their specific needs is important to UX (Hartson & Pyla, 
2012). According to Roto, Law, Vermeeren and Hoonhout (2011). “UX is dynamic, as the 
person experiencing the system is dynamic” (p. 10). This is influenced by “a person’s 
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motivation to use the product, their mood, current mental and physical resources, and 
expectations” (p. 10). Additionally, Burton-Jones and Grange (2013) state that if a user were 
able to effectively use a system, it would lead to an improvement in their performance and 
their perception of the system. 
Consequently, there is much to consider regarding the user. The importance of the user 
should be noted and their unique nature should be taken into account when dealing with 
mobile applications that are designed with specific tasks for a specific group of individuals.  
In this way the user also stands as a contributing factor to the UX. 
3.5.2. End user characteristics to consider  
Depending on the targeted end user group there are various characteristics to consider that 
may hinder or affect the usage of the application. 
 Age: The age of the user can have an effect on the UX. An older user may have a 
harder time using an application than a younger user with aspects such as hindered 
eyesight to consider. 
 Ability: Not all users are familiar with the latest technological advances available. 
The user’s ability or inability to use applications can affect the UX as well. Different 
users vary in their grasping of technology; therefore different levels of skill need to 
be considered with the targeted end-user. 
 Language: Many do not use English as their first language. This can cause difficulties 
in understanding, even more so when coupled with an applications use of certain 
terminology and jargon. For instance, in South Africa there are many different 
languages amongst the population. 
Different users have different needs and requirements, and it is suggested by Beaudoin 
(2012) that their needs are one of the contexts that should be explored, as it influences 
(has an impact on) the UX. As the topic of interest is that of mobile health applications, one 
can consider that nurses might be a primary example of a user of such applications. These 
nurses may not be familiar with the use of mobile applications and may lack experience 
using mobile health applications. This would be a perfect example of how not all users are 
alike and there are elements which are unique only to their situation. Knowing the user 
becomes a crucial component in designing an application to gain the best outcome.  
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3.6. UX and mobile applications 
Mobile applications have defining features that separate them from those of other 
applications. A mobile application would have to adhere to smaller screen sizes, as the user 
also views the screen differently. Hart (2014) points out that most desktop displays use a 
landscape orientation view; however, mobile device users hold their device in a portrait 
orientation. Mobile devices also contain considerably slower processors than those of 
desktops. Additionally, mobile applications have added features such as touch screen 
capabilities and available internet access; however, the connection may vary depending on 
the area. People use mobile devices differently from how they use a computer. If an 
application were to be designed for use on a desktop computer, smartphone or tablet 
device, each would need to be designed differently, and the UX for each would be different 
as well.  
3.6.1. Principles and Guidelines 
Mobile applications have been in full use for some time now. This has led to many design 
principles and guidelines being readily available to help create mobile applications with 
improved UX. Firstly, one should consider the known mobile application UX principles. A 
list of considerations is discussed below. 
Home-screen and Navigation: According to Griffiths (2015), the home-screen should 
“provide the user with a journey and functionality to complete their priority tasks and 
content that meets their expectations” (p. 8). For the navigation, it should be clear, task-
oriented and logical, letting the user know their location consistently throughout. 
Orientation: Portrait is the most used orientation, so it should be optimised; however, if 
the application requires a large amount of typing, landscape orientation should be 
supported so that the user may access the larger keyboard (Creative Bloq Staff , 2012). 
Simplicity and Visibility: Bieller (2016) states that the design should be simple and make 
simple tasks easy to complete. Furthermore, it should communicate clearly in a language 
understandable to the user. Good shortcuts to longer procedures should be provided that 
are related in a meaningful way. For Visibility, Bieller (2016) states that all the necessary 
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options available for a given task should be clearly visible avoiding any distractions to the 
user such as clutter (unnecessary and/or redundant information), thus avoiding confusion. 
Content and Design: Griffiths (2015) believes a range of things such as “appropriate 
content, tone of voice, engaging visual design” (p. 37), ensuring that the user never 
confronts dead-ends. Griffiths (2015) adds examples to enhance the User Experience 
including the use of subtle motions and transitions or providing improved ways to discover 
content. Bieller (2016) adds that “design should organise the user interface purposefully, 
in meaningful and useful ways based on clear, consistent models that are apparent and 
recognizable to users” (para. 5), furthermore, related content should be “together and 
unrelated content separated, differentiating dissimilar things and making similar things 
resemble one another” (para. 5). 
Sign-up, Sign-in and Permissions: According to Griffiths (2015), having the user 
‘persistently logged-in’ allows them to benefit from a heightened comfort and 
personalisation based on their details, behaviours and transaction. Sign-up should, 
however, only be requested when absolutely necessary. 
Communications: An application should provide instant feedback for every interaction, 
otherwise the user will wonder whether the application has frozen up, or if they have 
missed the target they were trying to achieve (Creative Bloq Staff , 2012). Bieller (2016) 
notes that, in terms of communication, the application “should keep users informed of 
actions or interpretations and changes of state or condition” (para. 8), this includes 
notifying the user of relevant errors and exception in a clear, concise format and in a 
language familiar to the user. 
Guidelines can be derived from the principles discussed before. A list of simple guidelines 
is outlined below (Griffiths, 2015; Bieller, 2016; Creative Bloq Staff , 2012):   
 Focus on key user goals and provide necessary functionality. 
 Remove clutter and unnecessary elements. Remove anything that is not absolutely 
necessary. Using icons instead of text where possible is an example. 
 Cater for orientation by placing buttons in accessible positions. 
 Use consistent themes. This includes colours, pictures and text. 
 Provide feedback where necessary. This is especially important when notifying the 
user of errors or mistakes. 
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 Provide simple and easy navigation between different sections of the application, 
with the user able to return to previous positions. 
3.6.2. UX and mobile health applications 
The principles and guidelines mentioned in the previous section can be directly applicable 
to mobile health application as they are a specific type of mobile application. Health would 
then be the main differentiating aspect from these applications and the rest. When 
considering mobile health applications, additional concerns can be noted. Sridharan (2014) 
notes some concerns: 
 One should understand the healthcare aspects of the system and make sure to align 
with the proper provided health standards in the country where it is used, making 
sure to follow correct procedures. 
 In the situation where the application is developed for a certain disease it is 
important to make sure that a knowledgeable expert is available as a source of input 
and verification for the correct usage of procedures, terminology and standards. 
 A mobile health application should provide users with undisrupted service so that 
they may complete any necessary tasks without inconvenience. 
Various sections of this chapter can also be viewed in the context of mobile health 
applications. Section 3.3.2, which discussed the factors that impact UX, provided seven 
factors to consider in relation to an application. With each application being different, the 
factors that impact a mobile health application would have to be investigated.  
The Goals of UX, discussed in Section 3.3.3 clarify the outputs that UX aims to achieve. No 
different than other applications, mobile health applications should also aim to provide a 
pleasant UX to their users. The advantages that a UX study offers, discussed in Section 3.3.4 
can contribute to healthcare in the form of health applications, by bringing them to be of 
use to the target end users.  
3.7. Conclusion 
In conclusion, this chapter provided a background into UX and the various underlying 
factors, as discussed in Section 3.3. It is now understood that UX cannot be defined by 
merely one definition, but can be understood as the overall experience felt by a person in 
the process of using a product or system, including the various underlying aspects of its 
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use. It is important to note these influencing aspects, i.e. the impacting factors. It is also 
understood that these factors vary depending on the type of application in use as well as 
on its intended users. The chapter also provided an outline on usability in Section 3.4 which 
is of importance as it has a significant influence on the UX of an application. The importance 
of the end users and their characteristics is covered in Section 3.5 as it too plays a key role 
in the UX of an application. By understanding the various topics which all play a role in UX, 
a more focussed discussion then followed on UX for mobile applications and mobile health 
applications in Section 3.6. Guidelines and principles were outlined to consider when 
designing mobile health applications.  
3.8. Summary 
The purpose of this chapter was to gain an understanding of UX and the various aspects 
involved. This then contributed to understanding the role of UX in relation to the use of 
mobile healthcare applications to support school health.  
The chapter culminates in the role that UX plays with mobile health applications, which is 
the key field for the research study. Human Computer Interaction was discussed in Section 
3.2 with an in-depth look into UX in Section 3.3 and usability in Section 3.4. UX evaluation 
(Section 3.3.5) and usability evaluation (Section 3.4.3) was explored, as it introduced useful 
methods to assess the UX and usability of an application. UX, as it applies to mobile health 
applications, was then discussed in Section 3.6. 
This chapter, along with Chapter 2, provided the required background literature for the 
remainder of the study with the following chapters using the knowledge gained from this 
chapter and from Chapter 2. Chapter 4 discusses the research methodology and the design 
of the research process for this study. 
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4.1. Introduction  
The previous chapters covered the background information for this study with Chapter 2 
addressing topics such as school healthcare and mobile health. Chapter 3 then addressed 
human computer interaction with the focus on User Experience, its many underlying 
aspects and how it influences mobile school health applications.  A knowledge base of the 
field of study was thus constructed. With the knowledge gained, this chapter delves into 
the research methodology and the research process used for the remainder of the study. 
In this chapter HCI research is explored in Section 4.2, which includes the subsequent UX 
research. The research methodology is then discussed in Section 4.3. The research 
methodology provides a structured approach for dealing with the research problem at 
hand. An outline is first provided for the overall research process. This is followed by a 
discussion on each of the underlying divisions, such as the research philosophy, the 
research approach, the research strategy, the time horizons, the research methods and the 
data collection methods. Section 4.4 then outlines the process taken for this study. 
4.2. Human Computer Interaction Research 
4.2.1. Disciplines in HCI 
Human Computer Interaction (HCI), discussed in Section 3.2, involves various disciplines. 
Owing to the fact that human-computer interaction studies a human and a machine in 
communication, Hewett, Baecker, Card, Carey, Gasen, Mantei, Perlman, Strong and 
Verplank (2009)  deduce that it draws from supporting knowledge on both the machine 
and the human side. Hewett et al (2009) further note the relevant areas of each:  
 On the machine side: “Techniques in computer graphics, operating systems, 
programming languages, and development environments” (p. 5). 
 On the human side: “Communication theory, graphic and industrial design 
disciplines, linguistics, social sciences, cognitive psychology, human performance, 
engineering and design methods” (p. 5). 
HCI is a complex area of study. There are many different fields involved, which are 
illustrated in Figure 4. 1. 
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Figure 4. 1: The different fields of HCI 
A subsection follows for all fields related to this study. This includes that of computer 
science, psychology and sociology.  
4.2.1.1. Psychology 
Cognitive psychology, as described by Lu and Dosher (2007) is the scientific investigation of 
human cognition, including mental abilities such as “perceiving, learning, remembering, 
thinking, reasoning, and understanding. [Essentially], cognitive psychology studies how 
people acquire and apply knowledge or information” (para. 1). Hewett et al (2009) adds 
that cognitive psychology concentrates on “the learning of systems, the transfer of that 
learning, the mental representation of systems by humans, and human performance on 
such systems” (p. 5).  
Shingleton (2010) notes that as of late, cognitive psychologies main focus is toward the 
human aspect of information processing, stating that many processes involved on a 
computer require one to process, analyse, and make decisions based on a given task. It is 
also suggested by Shingleton (2010) that psychology plays an important role in the 
development of HCI studies, since in HCI the needs and requirements of the number of 
inhabitants in clients are constantly changing. Subsequently the understanding of the 
psychological needs and requirements of users must be factored into HCI. Characteristics 
such as age, personality and disabilities can also have an effect on the user’s performance 
and, in turn, can result in a changed attitude toward the system in use. 
4.2.1.2. Sociology 
According to Shingleton (2010), the impact of sociological factors on HCI has changed over 
time. Shingleton states that in earlier years of HCI, interface design was mostly focused 
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toward the individual and only in recent times with the arrival of the internet has social 
paradigms in computer interactions changed. Owing to this change, Shingleton states that 
from a broadly detached, individual base of computer users, the development of 
interconnectedness has expanded exponentially and in light of this development, 
combined with the new ways of using computers and devices, the demands have changed, 
thus too does the focus of HCI. 
Sociology contributes to matters like the social situations involved with the use of 
applications and the impact these situations have on the application usage.  
4.2.1.3. Computer science 
Computer science is needed to build the necessary technology. This includes the design and 
implementation of the user interfaces and the functionality of applications. Input is needed 
from other disciplines in HCI as well. Dix, Finlay, Abown and Beale (2004) provide an 
example, where an application with a good user interface design ignores dialogue 
constraints or the psychological limitations of the user. This will result in a poorly designed 
application. HCI draws from sociology, psychology as well as from computer science, each 
contributing to the field. With contributions from the social elements and psychological 
factors, computer science can then play a role in designing applications in the correct 
manner to meet the end users’ requirements and satisfaction. 
4.2.2. User Experience research 
According to Cheng (2014), UX research can be defined as an action in which you examine 
something systematically and apply different methods with a specific end goal to include 
knowledge and context into the design procedure. UX research, sometimes known as 
design research, serves many purposes throughout the design process. A few of these 
purposes are noted as follows (UX Booth, 2016): 
 To identify and prove or disprove ones assumptions.  
 To find common areas shared amongst the targeted audience. 
 To identify the user’s needs and goals.  
UX Booth (2016) also states that “UX research encompasses a variety of investigative 
methods used to add context and insight to the design process [and] unlike other sub-fields 
of UX, research did not develop out of some other field or fields” (para. 4). Furthermore, 
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UX research is simply translated from other forms of research. This means “UX practitioners 
have borrowed many techniques from academics, scientists, market researchers, and 
others” (para. 4).  
UX research deals with the experience of the user during the various types of human 
computer interaction such as a user’s experience using a mobile application or a user 
performing tasks on a computer website. Therefore, UX research can be simplified as a 
study of the experience felt during a form of human computer interaction. The main goal 
of UX research is to guide the design process in terms of the end-users point of view, so 
that they can design with the end-user in mind, understanding the user, in what context 
they will use the system and what they need  (UX Booth, 2016). 
4.3. Research Methodology 
4.3.1. The Research Process 
The term methodology is understood as the techniques and methods implemented to 
realise the objectives of a particular study (Lehaney & Vinten, 1994). A research process 
then serves as a guide to finding that which you want from your study. Structuring one’s 
process allows a researcher to focus on what questions he/she would like answered and 
how they would go about answering them. In order to answer those questions, certain 
steps need to be taken. This is where the guidance of the research process benefits the 
researcher. To reach the objectives of these steps, the researcher will choose the correct 
methods and procedures used to gain the desired result. 
A research philosophy is the researchers idea of how they would collect data concerning a 
phenomenon, how it should be gathered, analysed and used. The research philosophy 
dictates the way in which the researcher will accomplish the study, then deciding what 
approach and strategy to take. Once a strategy is prepared, the methods and techniques 
to perform the research are formulated. Figure 4. 2 offers a graphical view of the research 
process adapted from the ‘research onion’ model (Saunders, Lewis, & Thornhill, 2009) in 
which it is reasoned that there are many layers to the process.  
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Figure 4. 2: Modified research onion (Saunders, Lewis, & Thornhill, 2009) 
The research process for this study is influenced by the research onion model, which offers 
a more detailed layout of the study’s progression. Each of the layers is discussed in the 
following subsections. 
4.3.2. Research Onion: Philosophies  
According to Saunders and Tosey (2013), the fundamental impact on a researcher’s 
philosophy is their own perspectives of what constitutes worthy information and the 
procedure by which the information is gathered. Saunders, Lewis and Tosey (2009)  state 
that the adopted philosophy contains important assumptions of the researcher’s views on 
the world and it is these very assumptions that then reinforce their research strategy and 
the consequent methods chosen. Depending upon the study, different philosophical 
approaches may be taken. A good example, based on a manufacturing company is that a 
researcher concerned with facts  is likely to have a different perspective to a researcher 
focusing on the feelings and attitudes of the workers in that same manufacturing company. 
Three different approaches are discussed, namely positivism, interpritivism and 
phenomenology. 
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Positivism: According to Cohen and Crabtree (2006), a positivistic paradigm “assumes that 
there are real world objects apart from the human knower” (para. 1), meaning it is an 
objective reality. They further state that “positing a reality separate from our knowledge of 
it” (para. 2) allows the positivist paradigm to then provide “an objective reality against 
which researchers can compare their claims and ascertain truth” (para. 2). A positivistic 
approach uses deductive reasoning to postulate theories that can be tested. Once results 
are achieved from the study, the theory may not fit the facts well, so it would need revision 
to predict reality better (Trochim, 2006). Positivism maintains much focus on facts and 
observable events.  
Interpretivism: Also known as anti-positivism, is possibly the counterpart to positivism. 
Saunders and Tosey  (2013) state that the focal point of Interpretivism is conducting 
research amongst people rather than objects. The research adopts a more sympathetic 
position in order to understand their social world and the importance they provide for it 
from their point of view. Furthermore, contrary to positivists view, the interpretivist 
researcher considers research as ‘value bound’. It is researched being an element of a 
specific arrangement of conditions and people at a particular time. Data collection and 
analysis usually involve qualitative data from in-depth investigations with smaller samples. 
Table 4. 1: Positivism versus Interpretivism 
 
Phenomenology: Lester (1999) states that “the phenomenological approach is to 
illuminate the specific, to identify phenomena through how they are perceived by the 
actors in a situation” (p. 1), it is further explained that “in the human sphere, this normally 
translates into gathering ‘deep’ information and perceptions through inductive, qualitative 
methods such as interviews, discussions and participant observation” (p. 1). Hammersley 
(2000) notes that this differs from positivism as phenomenologists believe that the 
researcher cannot be separated from their own assumptions, therefore they should not 
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pretend otherwise. Phenomenologists develop ideas and would not go just by the facts. A 
phenomenological approach takes into account human interest and understands that the 
human factor may influence research findings (Hammersley, 2000). Phenomenology can be 
considered to be an interpretivist paradigm and encompasses many of the same ideals. 
The phenomenological paradigm and positivistic paradigm contrast in various ways. Table 
4. 2 depicts the differences between positivistic and phenomenological paradigms. The 
table is constructed upon knowledge from Burell and Morgan (1979) 
Table 4. 2: Differences between two paradigms summarised (McLee, 2001; Burell & Gareth, 1979) 
 
4.3.3. Research Onion: Approaches  
A researcher may take a deductive or inductive approach to research. Gabriel (2013)  notes 
that a deductive approach is focuses on testing theory while an inductive approach is 
focused toward generating new theory from data. Gabriel further notes that from a 
deductive approach the researcher usually begins with a hypothesis, whereas with an 
inductive approach, the researcher would first narrow the scope of the study using research 
questions. 
Deductive reasoning: informally known as a ‘top-down’ approach, the researcher moves 
from the more general to the more specific,  (Trochim, 2006). Gabriel (2013)  explains that 
a researcher taking a deductive approach will starts out with a theory found to be 
compelling, thereafter testing the implications with data. It is typically associated with 
scientific investigation. Researchers often study others work, reads existing theories of 
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whatever phenomenon they have studied and then test hypotheses that emerge from 
those theories. 
Inductive reasoning: Informally known as a ‘bottom up’ approach, the researcher moves 
from specific observations to broader generalizations and theories (Trochim, 2006). 
According to Blackstone (2016), a researcher taking an inductive approach will “start with 
a set of observations and then move from those particular experiences to a more general 
set of propositions about those experiences” (para. 2), thus moving from the specific to the 
general. 
To express the two graphically, Figure 4. 3 conveys the difference between inductive and 
deductive, adapted from the work of Trochim (2006). 
 
Figure 4. 3: Deductive versus Inductive adapted from Trochim (2006) 
4.3.4. Research Onion: Strategies  
According to Remenyi, Williams, Money and Swartz (2003), a research strategy provides 
the general direction of the research. This includes the process by which the research is 
conducted. Research strategies may combine both qualitative and quantitative data 
collection methods and may use one or more strategies within their research design as they 
plan how to go about answering a research question or addressing research questions 
(Saunders & Tosey, 2013; Saunders, Lewis, & Thornhill, 2009).  
An effective research strategy helps to conduct the research study in an effective manner 
by having: 
 Clear objectives; 
 Research questions; 
 Data collection resources;  
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 Constraints   
There are many strategies which may assist the researcher in their studies. Some of the 
prevalent strategies based upon the research onion are discussed further in the following 
subsections. 
4.3.4.1. Survey as a strategy 
Surveys are used to gather small to large amounts of data that reflect on certain 
characteristics and/or opinions of a group of people. Kelley, Clark, Brown and Sitzia (2003) 
define a survey as the collection of a small amount of data from a selection of a large 
number of people that have been selected from a population based on the researcher’s 
interests. The researcher then uses information from a sampling of the individuals to 
suggest certain implications on the wider population. Denscombe (2010) notes that surveys 
work best when the researcher requires factual information relating to the population 
focusing on topics such as; what they do, what they think and who they are.  
4.3.4.2. Experimental strategy 
The experimental strategy is often associated with positivist research. Defined by Blakstad 
(2013) as an organised, scientific approach to research that makes use of “manipulation 
and controlled testing to understand causal processes” (para. 1). The process usually has a 
variable or variables manipulated to determine the effect it has on a dependent variable 
(Blakstad, 2013). Burton and Bartlett (2005) explain that the procedure involves using 
identical experimental and control groups that are separated. The experimental group will 
have specific affecting variables altered in particular ways. “Any resulting differences 
between the two groups [is] assumed to be [a consequence of] the changes made to the 
experimental group, thus the effects of these variables on the subjects have been ‘proved’ 
experimentally” (Burton & Bartlett, 2005, p. 73).  
4.3.4.3. Grounded theory strategy 
Developed by Glaser and Strauss (1967) and defined as “the discovery of theory from data 
systematically obtained from social research” (p. 1). Grounded theory enables the 
researcher to develop a theory to explain the main problem of the population in the area 
of concern and how one would resolve the issue. The researcher may theorise the social 
patterns in the area of interest by a process of constant comparison (McCallin, 2009). 
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According to Creswell (2003) “the researcher attempts to derive a general, abstract theory 
of a process, action, or interaction grounded in the views of participants in a study” (p. 14). 
The approach is initially used to generate substantive code from your data. With a theory 
developed, the researcher can foresee where data needs to be collected and plot out more-
focused questions. (McCallin, 2009) The process involves using many stages of data 
collection which is then refined in categories of information where the interrelationships 
are established. (Strauss & Corbin, 1990). 
4.3.4.4. Case study strategy 
According to Gerring (2011) “A case study may be understood as the intensive study of a 
single case for the purpose of understanding a larger class of cases” (para. 20). Well-known 
authority on case studies, Robert K. Yin (2014) states that  
“A case study investigates a contemporary phenomenon (the case) in its real world context, 
especially when the boundaries between phenomenon and context may not be clearly 
evident” (p. 1).  
According to Creswell (2003), the strategy involves the researcher, thoroughly exploring an 
event, a program, an activity, a process, an individual or individuals. During a prolonged 
period of time, the researcher collects detailed information using a range of collection 
procedures. Rowley (2002) adds that case studies may offer insights that might not be 
attained with other approaches, and that case studies are useful for the initial stage of a 
research project, as a basis to be expanded by the more structured tools needed in 
methods such as surveys or experiments. 
The simplest way to understand a case study is that it is an analysis conducted with a group 
of individuals/an individual or a situation in the real world that can be examined to acquire 
knowledge. Shuttleworth (2008)  simplifies a case study as an in- depth study of a particular 
situation rather than an extensive statistical survey. Shuttleworth further notes that it is a 
method used to “narrow down a very broad field of research into one easily researchable 
topic” (para. 3) and indicates that it will not answer a question completely, but will “give 
some indications and allow further elaboration and hypothesis creation on a subject” (para. 
4). The case study most often uses quantitative data and may also make use of quantitative 
data where appropriate.   
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Yin (2014) offers a six-step case study approach as graphically depicted in Figure 4. 4. Each 
step holds a specific purpose in the research strategy. 
 
Figure 4. 4: Research process adapted from Yin (2014) 
Building upon the six-step process, Soy (1997) explains the reasons and requirements of 
each step. 
Plan-Determine and define the research questions: According to Soy (1997), the first step 
is to determine a central research focus that can be referred to over the course of the study.  
By planning, the researcher formulates questions about the problem area to be studied and 
determines a purpose for the study. The researcher would have to then partake in a 
thorough investigation of the object using a number of methods to gain data that leads to 
an understanding of the case. This will result in answers to the research questions. 
Design-Select the cases and determine data gathering and analysis techniques: In the 
design phase, Soy (1997) states that the researcher selects what approaches to use. The 
researcher can select a single case or multiple real-life cases to examine. The researcher 
then selects which data gathering approaches to use. Furthermore, if multiple cases are 
used, each case is treated as a single case. The resulting conclusion for each case can then 
be used as information that contributes the entire study. Each case still remains a single 
case. The researcher must select and use the proper data gathering methods in the correct 
manner to collect their findings. 
Prepare-Make preparations for data collection: The researcher should methodically 
organise the data to avoid becoming overwhelmed by the amount. Additionally, this helps 
the researcher focus on the proposed research and questions. In preparation, databases 
are made to assist with storing, sorting and retrieving data for analysis. 
Collect-Collect data in the field: The collected data resulting from selected research 
methods needs to be stored comprehensively and systematically, in a way that it can be 
referenced and sorted so that the researcher may uncover lines of inquiry and emerging 
patterns.  
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Analyse-Evaluate and analyse the data: During Analyses, Soy (1997) states that “The 
researcher examines raw data using many interpretations in order to find linkages between 
the research object and the outcomes with reference to the original research questions” 
(para. 17). While analyses and evaluation take place, the researcher remains open to new 
opportunities and insights. Given that the case study method makes use of multiple data 
collection methods and analysis techniques, the opportunity arises to triangulate data to 
support the research findings and conclusions. Triangulation is discussed at a later stage in 
Section 4.3.7.5. 
Share-Prepare the report: The results are shared in various outlets such as journal articles, 
a thesis or dissertation, so that the findings may be beneficial to the research of others. 
4.3.5. Research Onion: Choices 
Two distinct methods are used in the process of data collection, namely qualitative and 
quantitative. These two are in many ways opposites. Depending on the study at hand, the 
researcher may sway toward one or the other; however, both quantitative and qualitative 
methods can be used. Qualitative is subjective and deals with the quality of the data and 
cannot be measured. Quantitative, on the other hand, provides data in which 
measurements can be made. 
Qualitative method: In quantitative research, the researcher aims to interpret and 
understand interactions by assessing the views of the participants. This usually involves 
broad, more general questions, with the resulting output being words rather than numbers. 
Qualitative data is gained by different data collection methods like participant 
observations, interviews and questionnaires, which would make use of open ended 
questions where unique individual responses are gathered. The data is analysed to identify 
patterns, find themes shared and discover relationships (Bricki, 2007; Bauer & Brazer, 
2012). 
Quantitative method: Depending on study, the researchers will select a number of simple 
and specific questions to gain quantifiable data from participants. The data is then analysed 
statistically and reviewed in an unbiased, objective manner. The purpose of quantitative 
methods is to perform testing of hypotheses and to investigate cause and effect. The data 
collection methods used can be experiments and surveys, which use closed-ended 
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questions forcing individuals to select from predefined answers. The data is analysed to 
identify statistical relationships, which can be used in the testing of hypotheses or to make 
predictions  (Bauer & Brazer, 2012). 
Table 4. 3: Qualitative versus Quantitative (Surbhi, 2016) 
 
Mixed method: Research may need the use of both qualitative and quantitative methods. 
A mixed research approach has a researcher or team of researchers integrate both 
quantitative and qualitative methods in a single study to offer a wider range of 
understanding and increase validation (Creswell J. W., 2013; Johnson, Onwuegbuzie, & 
Turner, 2007). According to Creswell (2013), the approach is popular in the social, 
behavioural, and health sciences.  
4.3.6. Research Onion: Time horizons  
Following the research onion model, two distinct time horizon options are present, these 
being cross-sectional and longitudinal.  
Cross-sectional: Cross sectional studies are limited to a specific time frame. Data is 
collected only once over a time period in order to answer research questions of interest. 
An entire population of interest or a subset thereof is selected and from these individuals’ 
data is collected (Olsen & St. George, 2004). According to Olsen and St. George (2004), “the 
information about ‘X’ and ‘Y’ that is gathered represents what is going on at only one point 
in time” (p. 7), hence the name ‘cross-sectional’. 
Longitudinal: A longitudinal study is designed to allow the researcher to observe a single 
phenomenon over an extended period (Babbie, 2014). The researcher is required to collect 
and analyse data several times. 
Chapter 4: Research Methodology 
67 
 
4.3.7. Research Onion: Techniques and procedures 
4.3.7.1. Sampling  
The study of a sample group involving the selection of people/organisations from a 
population of interest. The researcher can generalise the results which can then be shared 
amongst the sample group  (Trochim, 2006). Saunders, Lewis and Thornhill (2009) define a 
population as a full set of cases from which a sample is taken. Owing to the large size of a 
target population, researchers have to study a sample in order to reach a possible 
conclusion on the wider population. 
Sampling techniques are classified into two categories, namely probability sampling that 
uses some form of random selection, and non-probability sampling that does not as it 
cannot depend upon the rationale of probability theory  (Trochim, 2006).   
According to Six and Macefield (2016), the sample size varies based on the research and it 
is quite acceptable for the number of participants interviewed, to range between five and 
ten for trustworthy results. Additionally, they summarise that there is no true optimal 
number of participants in terms of usability based studies. It is also understood that three 
to twenty participants are adequate to provide valid results with a good baseline being 
between five and ten. Furthermore, Six and Macefield (2016) state that as a general guide, 
“the number of participants should increase with study complexity and product criticality, 
but decrease with design novelty” (para. 22).  
4.3.7.2. Data collection methods 
Data collection methods help the researcher to gather data which they can then analyse. 
The researcher can then interpret the analysed data into a meaningful format which 
provides valuable information to the study. There are many different data collection 
methods that can be used such as questionnaires, interviews and expert reviews depending 
on the research study. Both qualitative and quantitative methods can be implemented in 
the data collection process.  
Questionnaires: A questionnaire is a set of written questions used for collecting 
information. A questionnaire seldom uses aggregate data for statistical analysis; however, 
closed-ended questions can be used and the data examined. A questionnaire is defined by 
Key (1997) as a data collecting instrument that may be structured or unstructured, 
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implemented as a means of “eliciting the feelings, beliefs, experiences, perceptions, or 
attitudes of some sample of individuals” (para. 1). Key (1997) then explains that a 
questionnaire is usually a short set of questions, prepared to gather scientific information 
that relate to a particular topic. The research information is typically gathered from 
respondents that share a related area of interest. 
The questionnaire may take a restricted form where short responses are required with 
questions including a predefined selection of answers present. A questionnaire can also 
take on an open unrestricted form in which the respondent may provide more lengthy 
responses allowing for greater depth (Key, 1997). Alternatively, a mixture of the two can 
be used. 
Expert review: Expert reviews can be described as a technique used by UX researchers to 
evaluate the usability of a website or other digital products. Unlike usability testing with 
real users, expert reviews involve researchers running through standard website or 
application user journeys against a set of design guidelines or heuristics and taking notes 
on usability violations (Josephy, 2015). Expert reviews may also be performed by 
knowledgeable persons in a field to add value to an application or website which is 
implemented from the fields in which these experts are knowledgeable. In the case of a 
health application, persons knowledgeable in the healthcare field may offer assistance in 
the implementation of the application so as to ensure that the correct health methods are 
undertaken and that the appropriate conduct is assumed. 
The expert usually follows two types of approaches: heuristic evaluations and cognitive 
walkthroughs. Both can be considered techniques called inspection methods. Expert 
reviews are most often performed by an expert in human computer interaction and/or 
usability. According to Sauro (2011), expert reviews are “based on principles derived from 
observing and analysing user actions and intentions” (para. 3). 
 Heuristic evaluation (Nielsen & Molich, 1990): As described by Nielsen (1995), is a 
usability engineering method to help find usability problems in a user interface 
design so as to correct them, forming part of the design process. An evaluator or 
number of evaluators would examine the interface testing the compliance with 
known usability principles. To simplify a heuristic evaluation, the evaluators would 
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run through the proposed interface design and comment on it while basing their 
comments on a set of guidelines or principles. 
 Cognitive walkthroughs (Lewis, Polson, Wharton, & Rieman, 1990; Polson, Lewis, 
Rietman, & Wharton, 1992): An inspection method focused on usability that 
involves exploring and evaluating a design for ease of learning. Owing to the 
observation that many users favour learning software by exploration (Carroll & 
Rosson, 1987; Fisher, 1991). Similar to that of a heuristic evaluation the reviewers 
evaluate a proposed interface design by figuring out the user’s goals, then figuring 
out how the user would attempt to achieve these goals using the interface, The 
reviewer methodically identifies the problems the users might encounter while 
using the interface. (Sauro, 2011). 
4.3.7.3. Data analysis  
Once data collection methods have been applied the findings need to be analysed. Judd 
and McClelland (1989) describe data analysis as a means of collecting raw data and 
transforming it so that it can be understood in a useful manner, such as information for 
decision-making. This helps to test hypotheses or disprove theories as well as answer 
questions related to one’s research. By analysing the data, the researchers can interpret 
their findings toward achieving objectives set and research questions asked.  
 
Figure 4. 5: Data analysis simplified 
Data analysis allows the researcher to draw meaningful findings from statistically gathered 
data. The categorizing and sorting of data can lead to patterns, themes and regularities 
emerging (Miles, Huberman, & Saldaña, 2013). With quantitative data, Importance is 
placed on the frequency of resulting variables (Miles, Huberman, & Saldaña, 2013). 
Qualitative data analysis on the other hand is more of an inductive process, with the 
researcher aware of what the analysis needs to do. This also helps determine the analysis 
approach (Cohen, Manion, & Morrison, 2011; Thorne, 2000). There are various approaches 
a researcher may follow to interpret and understand the information gathered.  
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Thematic analysis is a commonly used form of data analysis in which themes are uncovered 
by examining the data collected. Emphasis is put upon the pinpointing and recording of the 
emerging patterns (Braun & Clarke, 2008). Comparing data gathered from more than one 
individual, where the data may be similar in comparison, can lead to a conceptualization of 
possible relation and a shared perspective by those individuals involved (Thorne, 2000; 
Braun & Clarke, 2008). Interpretive phenomenology analysis, usually associated with 
psychology, is a method of analysis where the researcher tries to interpret in their own 
way, how the participants make sense of their experiences. In this way the researcher can 
reflect on the presumptions made about the data gathered (Pietkiewicz & Smith, 2012). 
4.3.7.4. Validity and Reliability  
In order for research data to be of value, it must be both reliable and valid. Therefore, it is 
important to consider both the validity and reliability of information when conducting a 
research study. Validity and reliability relate directly to both quantitative and qualitative 
research. 
Reliability: Refers to the consistency of the analytical procedures. This would include any 
personal and research method biases that impact the findings (Noble & Smith, 2015; Long 
& Johnson, 2000). Hammersley (1992) suggests that the reliability associates with the 
consistency to which occurrences are found with in the same category by more than one 
observer. This is also true, if a single observer found consistent occurrences on different 
occasions. 
Validity: Refers to the precision at which the findings reflect the data accurately (Noble & 
Smith, 2015; Long & Johnson, 2000). Joppe (2000) explains that validity in qualitative 
research determines the level of truth to the results from such research, it is validated if it 
truly measures what was set out to be measured. The process to determine validity usually 
involves a series of questions asked by the researcher. The answers to these questions are 
regularly found in the research of others. According to Trochim (2006), depending the 
researchers’ philosophical perspectives, “some qualitative researchers reject the 
framework of validity that is commonly accepted in more quantitative research in the social 
sciences” (para. 1). This rejection is due to the realist’s “assumption that there is a reality 
external to our perception of it” (para. 1). Consequently, Trochim states that it is senseless 
to concern with the “‘truth’ or ’falsity’ of an observation with respect to an external reality” 
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(para. 1). This leads to qualitative researchers debating different standards for judging the 
quality of research. Validity is, however, of much importance to any research as it adds 
value to the findings.  
4.3.7.5. Triangulation 
Triangulation involves the use of multiple data sources in a research investigation to 
produce understanding. The reason for this is that a single method is not adequate to fully 
shed light on a phenomenon. This leads to the use of multiple methods to help facilitate 
deeper understanding (Cohen & Crabtree, 2008). The various methods provide answers to 
a research question from different perspectives. This gives the researcher multiple means 
of reaching the research objectives (Oates, 2006). Additionally, the approach aims to 
strengthen a research study by providing an increase in validity where more than one 
source provides similar results. Triangulation may take several forms; however, Long and 
Johnson (2000) note that it usually involves the use of several data sources, data collection 
methods, or investigators, to then reduce the disadvantages inherent if only a single source, 
method or investigator were used. 
Denzin (1978) and Patton (1999) identify four basic types of triangulation, listed as: 
 Methods triangulation: The consistency is examined between various findings from 
more than one data collection method.  
 Triangulation of sources: different data sources in the same method are examined 
for consistency. The comparison people’s different views can be considered an 
example of this. 
 Analyst triangulation: This involved analysts and/or observers reviewing the 
findings providing different views on the data. 
 Theory/perspective triangulation: interpreting the data by examining various 
theoretical perspectives. 
4.4. Research process for this study  
4.4.1. Problem area 
The research process for this study is based upon the problem statement and research 
objectives. The research objectives for this study provide an informed approach to confront 
the problem covered in the dissertation. Furthermore, each sub-objective then contributed 
to the primary objective. 
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The Problem Statement: 
There is a lack of knowledge around those factors that affect the user experience of nurses 
interacting with mobile health applications. 
The primary goal of this research project was to determine the factors that impact on the 
user experiences of nurses interacting with a mobile healthcare applications.  For the 
purpose of the study, a single case of a mobile healthcare application was selected. This 
particular case is discussed further in Section 5.2 and Section 5.3. 
4.4.2. Research questions and objectives 
To assess the problem, research questions were formulated. 
The Main Research Question: 
What are the factors that impact on the user experiences of nurses interacting with mobile 
healthcare applications? 
Secondary Research Question: 
 What are the requirements of school health assessment within the South African 
context? 
 What is the typical end user characteristics of school nurses within the South African 
school health landscape? 
 What is the role of user experience when using a mobile healthcare application to 
support school health? 
Based on the research questions, supporting research objectives were formulated. 
The main research objective of this study is: 
To determine which factors impact on the user experiences of nurses interacting with mobile 
healthcare applications. 
The secondary objectives of this study are: 
 To determine the requirements of school health assessment within the South 
African context. 
 To investigate the typical end user characteristics of school nurses within the South 
African school health landscape. 
 To investigate the role of user experience when using a mobile healthcare 
application to support school health. 
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4.4.3. Research process outline 
As the primary goal of this research was to determine which factors impact on the user 
experiences of nurses interacting with mobile healthcare applications, it was necessary to 
follow a structured approached.  The research onion outlined in Section 4.3 was used to 
guide the respective research processes employed in this study. Table 4.4 presents the 
adapted process for this study. 
Table 4. 4: The process for this study 
 
4.4.3.1. Research philosophy 
The Research Philosophy for this study was interpretivism which involved the researcher 
interpreting elements of the study whilst integrating the human interest into the study.  
Employing interpretivism allowed the researcher to also focus on the associated 
philosophical approach of phenomenology. This philosophy then also allows the researcher 
to consider the difference between people and in this case the end users. 
4.4.3.2. Research approach 
The Research Approach adopted for this study is inductive. The research questions were 
used to narrow the scope of the study. The data gathered literature and research methods, 
leading from the general to the specific  (Trochim, 2006); i.e., to understand the UX using a 
school health application and understanding the unique circumstances involved. 
4.4.3.3. Research strategy 
The Research Strategy adopted was a case study. This strategy was selected because it 
allows an analysis that remains focused on a specific case and allows the increase of 
knowledge about the individuals involved with the object of study (Gerring, 2011). The 
research involved a study of an application and the individuals involved in its use, over a 
prolonged period of time, in which detailed information was collected using two data 
collection methods. This meets the requirements as stated by Creswell (2003). 
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The case study was focused on a group of users that have been using a mobile school health 
assessment application over the past few years. The case study followed the six step 
approach suggested by Yin (2014): 
Plan: During the planning phase, a main objective and subsequent secondary objectives 
were set for the research study based on the problem statement. A knowledge-base of the 
field was then established to assess the secondary objectives through the process of 
literature reviews. Hofstee (2006) states that a literature review provides the reader “with 
a theory base, a survey of published works that pertain to your investigation, and an 
analysis of that work” (p. 91). School health, mobile applications and the factors that impact 
User Experience in this study, were the two main topics.  
Design: The selected case was that of the mobile school health assessment application 
implemented in Intsika Yethu, a rural area located in the Eastern Cape Province. The data 
collection techniques selected were a questionnaire and an expert review.  
Prepare: The questionnaire was constructed and preparations were made to collect and 
analyse the data in a systematic manner. Preparation was made to store the incoming 
resulting data gained from the questionnaire. Ethical clearance was obtained and is further 
discussed in Section 4.5. Arrangements for the data collection with the school health nurses 
were made.  
Collect (data collection methods): A mixed method approach was selected for data 
collection. This included a questionnaire focused on the user satisfaction and user 
experience from using the school health assessment application, and an expert review for 
the content, the workflow and the user interface design of the application. Triangulation, 
as discussed in Section 4.3.7.5, was used by triangulating findings from various sources. 
This included the stated data collection methods paired with the literature study as the 
three main sources of information.  
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Figure 4. 6: Triangulation implemented 
Analyse (data analysis techniques): The questionnaire used both qualitative and 
quantitative questioning. As such data analysis was done differently for the two, however, 
for both sets, the data was categorised so that emerging patterns, themes and regularities 
could be found (Miles, Huberman, & Saldaña, 2013).  
For the quantitative data, the analysis focused on the frequency counts of results (Miles, 
Huberman, & Saldaña, 2013) followed by a descriptive analysis thereof. The quantitative 
questions were focused on gaining insights into various aspects of the User Experience with 
the school health assessment application. Analysis involved comparing results through 
thematic analysis, in which themes may be found (Braun & Clarke, 2008)  as to understand 
the UX. The analysis also took a phenomenological approach to interpreting what the 
participants’ feedback might mean. 
The expert review contained qualitative (descriptive) data obtained from experts who 
viewed the application. This data was to be sorted in a categorised and easy to understand 
manner. A themed analysis then ensued for each of the different categories. This included 
the various recommendations and suggested changes. 
Share: This dissertation document forms the sharing aspect of the six-step process. 
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4.4.3.4. Time horizons 
The Time Horizon adapted for this study was cross-sectional as a specific time frame had 
been set. This time horizon is associated with academic work as it focuses on the 
investigation of a phenomenon or phenomena over a period of time.  
4.5. Ethical considerations 
Research conducted in academic institutions have to follow strict ethical requirements that 
oversee and guide the practices of researchers. If the research follows an ethical manner, 
the quality of the research is enhanced, contributing to its credibility (Rule & John, 2011). 
According to Lazar, Feng and Hochheiser (2009), Research studies should be designed to 
protect participants, and the cornerstone of this protection is informed consent. 
Furthermore, it is stated that “the notion that research participants should be provided 
with the information needed to make a meaningful decision as to whether or not they will 
participate” (p. 464). 
In this study, ethical approval was obtained from the Human Sciences Research Council and 
the Department of Basic Education for the purpose of the TECH4RED project. The 
implementation of the school health assessment application did not involve interaction by 
the researcher with minors under the age of eighteen. The school nurses who provided 
feedback signed an informed consent form that can be viewed in Appendix C. They were 
not required to provide any personal information and were made to understand that their 
input only related to the usage of the school health assessment application. It was also 
explained that they could elect not to participate in providing feedback. 
4.6. Summary 
The goal of this chapter was to outline the planned process for the research study. A 
graphical representation of the process is depicted in Figure 4. 7.  The following chapter 
focuses on the actual case study and provides details with regards to the mobile school 
health assessment application as well as the sampling techniques employed for 
participants. 
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Figure 4. 7: Research process for the study 
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5.1. Introduction 
The previous chapter focused on the research methodology for the study including the 
overall research process.  
This chapter aims to explore the case and the strategy taken. The chapter provides an 
overview of the selected case in Section 5.2. All related areas of interest regarding the case 
are discussed. These including; the background to the case of the mobile school health 
assessment applications (Section 5.2.1), the application structure (5.2.2) and its intended 
users (5.2.3). The case study steps followed are then discussed in Section 5.3, outlining the 
six-step strategy taken. 
5.2. Case study overview- The school health assessment application 
A case study approach was selected for this study to investigate a case of a specific mobile 
school health application.  
5.2.1. Background 
The selected case is that of a mobile school health assessment application developed to 
assist school health nurses in the Cofimvaba area in the Eastern Cape Province of South 
Africa. The application is a screening utility that helps nurses perform assessments and 
screening tasks with learners in rural schools and has been in use for more than three years 
now in the Intsika Yethu sub-district. The area has faced various technology barriers in the 
past thus leading to the TECH4RED initiative, which aims to provide technology based 
initiatives to aid rural schools in Cofimvaba. The school health assessment application 
formed part of that initiative and was considered to be a possible solution to counter the 
school health screening challenges apparent in the area.  
The school health assessment application captures important health data on learners and 
stores it in a database for future reference. This allows the end user (nurses) access 
important health information on those individuals who have had their data captured. The 
users can perform different screening tasks with the learners to assess their current health 
status. The application is mobile and can be used on smartphones and tablets. 
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The school health assessment application was created to assist healthcare professionals in 
Cofimvaba. The application was developed using user requirements that were translated 
from the Integrated School Health Policy (ISHP) of 2012. Co-creation with the school nurses 
about agreed health processes and procedures provided insights to the requirements of 
the application. Assessment mechanisms were then developed from a user task analysis 
based on the ISHP guidelines and input from school nurses. Inputs from subject experts on 
topics like nutrition were elicited to assist the validation of the assessment indicators 
(Veldsman & Van Greunen, 2015).  
The application used standardised data capturing and is aimed at helping school nurses to 
perform their various necessary tasks and to provide them with appropriate technical and 
clinical support, with a list of helpful capabilities implemented (Veldsman & Van Greunen, 
2015). The first functioning prototype was released for testing in 2014. The application uses 
store and forward technology allowing the user to create electronically learner profiles 
while offline, these profiles can then be stored in a central repository when connectivity is 
available. Veldsman and Greunen (2015) note this as a valuable feature since connectivity 
challenges are apparent in remote areas such as Cofimvaba. The design of the application 
followed a user-centred approach.  An example is that of a checklist-layout used for 
screening tasks which reduces the amount of text a user would have to input, thus limiting 
errors or misunderstandings.  
5.2.2. Application Structure 
The school health assessment application is a screening utility used to store pupil’s health 
records, to search, edit and export records. It is open source and has an easy to use 
interface. It allows direct storage to a remote database and local in-device storage for batch 
processing. The application allows the user perform a number of screening processes with 
the learners. 
The very first screen given upon using the application is the login screen where the user 
would login or register an account if they have not already done so. Once logged in, the 
user is directed to the home screen as shown in Figure 5. 1. 
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Figure 5. 1: Home screen of the assessment application 
The home screen contains all the basic tasks the user would need to do. The tasks are listed 
below. 
 Firstly, register a school noting all the necessary details of the school. 
 Secondly, register each pupil and their needed information. 
 If need be, the school records and those of the learners may be edited. 
 Select a pupil and perform screening for various health issues. 
 Export data to the remote database. 
The first step would be for the healthcare professional to register the school as the 
application may be used by a number of schools. Once completed, the information is stored 
within the database and the school will then be registered. The data can be edited at a later 
stage. 
The user will then register the learners in the school by filling out the provided form. This 
form is filled out by the healthcare professionals for each student in the registered school. 
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The data can be edited at a later stage. Once the learner’s data is collected the user may 
then perform screening tasks. 
Upon selecting one of the learners to assess, the user will then select one of the screening 
options. A learner’s physical health is an example of one of the options.  The nurse can then 
capture medical information regarding the student’s physical condition.  
Amongst the available options there are various health-related screening tasks that may be 
performed. These include oral, visual, hearing and body mass index (BMI). Screening tasks 
allow the healthcare professionals to access a set number of health related questions on a 
specific health topic. They then pose these questions to each of the learners being screened 
and capture the answers via the application. The healthcare professionals may also be 
prompted to perform a specific action with the learners to gain the necessary information. 
This process allows for the formation of a medical record for the student. 
Referrals are used if it is recommended that the pupil should visit a local clinic. In some 
cases on-site medical assistance is provided. All data gathered on the application is safely 
maintained on a remote database. Various screen captures of the school health assessment 
application are shared in the appendices. 
5.2.3. Intended users 
The intended users for the school health assessment application are school nurses who 
have been delegated the task of providing healthcare to school learners as per the ISHP. 
These school health nurses are trained and qualified, meeting standards and fulfilling a list 
of responsibilities, as discussed in Section 2.6.2 and Section 2.6.3.3. 
Learners are usually screened for specific ailments by school health teams, which consist of 
school health nurses. They are required to visit schools and perform health screening of 
learners which focus mainly on nutrition, eyesight and hearing. In the past this was done 
manually, but for the past three years these nurses have been using the mobile school 
health assessment application. 
These nurses are often retired and have not been properly exposed to technology. These 
nurses are mostly considered to be technologically inept (Veldsman & Van Greunen, 2015). 
Possible challenges faced by the intended users are: 
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 The users are not familiar with smartphones and tablets. 
 The users require some basic digital literacy training. 
 The users have been accustomed to non-technological methods for a long time. 
 Using mobile applications can be new and may offer some challenges in 
accomplishing the functions offered. 
5.3. Case study steps followed 
5.3.1. Plan 
Research objectives were constructed with their subsequent research questions as shown 
in Section 4.4.1 and 4.4.2 respectively. This provided a basis for the study. The research 
process adapted the research onion to guide the research objectives as discussed in Section 
4.4.3. A case study process was selected as the strategy for the study, the details being 
covered in Section 5.2. 
5.3.2. Design 
The selected case was that of the mobile school health assessment application 
implemented in Intsika Yethu, a rural area located in Cofimvaba. A mixed method approach 
was taken with two methods of data collection being used. The study used triangulation 
with the two data collection methods (the questionnaire and the expert review) and the 
literature study covered in Chapter 2 and 3, as the three main sources of data. 
The questionnaire was selected as the primary form of data collection for the study. It was 
decided that both elements from UX evaluation and a user satisfaction-based 
questionnaire would be implemented into one single full questionnaire broken down into 
sub-sections. The main reason was to have the questionnaire completed at one occasion 
as the targeted audience lived far away and in a rural area without substantial access to 
technology. Owing to these circumstances, all queries were focused into the single 
questionnaire and formulated in a manner which was easy to fill out and not very time 
consuming, while covering enough information for significant feedback for the school 
health assessment application.  
An expert review had been selected as a source of data with the purpose being to receive 
input on the assessment criteria and content employed in the application. 
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5.3.3. Prepare 
During the preparation step the participants were selected for the questionnaire and 
experts were identified. As discussed in Section 4.5, ethical considerations were taken into 
consideration.  
5.3.3.1. Questionnaire participants 
Through the use of convenience sampling, the school nurses who were using the school 
health assessment application were selected. This is a form of non-probability sampling 
based on accessibility or that the selected samples are expedient (suitable in the given 
circumstances) (Lavrakas, 2008). As stated in Section 4.3.7.1, it is acceptable to have 
between five and ten participants involved to obtain trustworthy results. In this instance 
there are only five school nurses who were using the application, thus restricting the 
number of participants. 
The participants selected were health nurses who have used the application over the past 
three years in Intsika Yethu, as mentioned in Section 5.2.3. It was predetermined that the 
group of users would be a fairly small number. As such, qualitative measures were taken to 
ensure rich results. 
5.3.3.2. Overview of experts 
The competence of the expert reviewer(s) who will be conducting the evaluation is critical 
as the findings can be greatly influenced by the knowledge of the expert reviewer(s). 
According to Nielsen  (1995), it is recommended that at least three to five evaluators be 
used. It is beneficial to use as many as possible, but that would depend entirely on the 
availability of such experts. 
For the purpose of this expert review, a total of four experts with knowledge related to the 
school health programme and the use of technology in the school health programme, were 
selected. These were selected based not only on availability but also the different 
knowledge areas covered in the school health assessment application. These experts 
contributed to improve the screening process of the application. The experts are noted 
below. 
 Medical doctor 
 School health professional  
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 User Interface design expert 
 Dietician for school health 
5.3.4. Collect 
The questionnaire was structured and sent to the intended respondents to be completed. 
The experts were asked to review the application and provide written feedback on changes 
and improvements on the workflow and the types of data collected.  
5.3.4.1. Questionnaire structure 
The questionnaire consisted of qualitative data with some quantitative data also present. 
The questionnaire covered aspects such as User Experience with the application and 
challenges faced by the health nurses. Quantitative methods were used to gain data on the 
user’s satisfaction towards the application. The questionnaire was constructed using key 
questions focused on areas such as usability, interface and accessibility. 
The questionnaire was split into four sections with each section focused towards a certain 
type of feedback using a selection of various querying approaches. The questionnaire had 
a combination of UX-related questions and user satisfaction-related questions. The 
questionnaire used the standard system usability scale and the post-study usability 
questionnaire, as mentioned in Section 3.4.3, as a frame of reference in question selection. 
These are two well-known survey type data collection methods which gather valuable 
usability and UX-based feedback. Each section of the questionnaire is briefly discussed 
below. 
Section A: This was focussed on user-related information as well as on user preferences, 
using closed-ended questions to gain feedback. These questions also helped to gain the 
anonymised biographical data of the participants. 
Section B: This focussed on UX related elements and was presented in table form consisting 
of only close–ended questions in the form of a Likert scale. The selection of answers to 
choose from ranged from 1-5, with each number having a corresponding value. These are: 
strongly disagree, disagree, neutral, agree and strongly agree. 
Section C: This consisted of questions targeted at the reactions of the participants toward 
the application. This section made use of closed-ended questions that offered a selection 
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of predetermined answers along with some questions which required a scaling result from 
one to ten, where one is bad and ten is good.  
Section D: The final section featured a list of open-ended questions, where the respondents 
could fill out an answer in the space provided. These questions focused on various aspects 
of the application and served the purpose of gaining unique user-specific responses. 
The questions were asked in English and no need for translation was identified as the school 
nurses are not only fluent in English but are required to conduct their daily tasks in English. 
The questionnaire is shared in the appendices. 
5.3.4.2. Expert review structure 
The expert review, was conducted to review the content, the workflow and the user 
interface design of the application.   
Process followed: 
The process followed by the experts included a review of the requirements document 
outlining the workflow and processes as well as a review of the user interface and 
underlying navigation. Experts documented their findings to include a list of correcting 
certain wording, removal and/or addition of screening questions, recommendations for the 
applications functionality and various others. 
The experts adopted several techniques to provide these changes and improvements. 
Techniques used include the following:  
 Structuring the questioning for screening based on predefined guidelines. 
 Adhering to standards set by the National Department of Health. 
 Adhering to standards set out by the Integrated School Health Policy. 
 Considering heuristics to ensure the usability of the user interface.  
 Utilizing a cognitive walkthrough to follow end-user processes and to verify 
workflow.  
Experts’ profiles: 
Experts in the field of health viewed the end user requirements document outlining the 
tasks to be performed by the users. The document contained all screening information, 
which was intended to be used for the school health assessment application. The experts 
then proceeded to comment and make recommendations where they saw fit to do so. A 
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user interface design expert had also viewed the document to add design 
recommendations or comments. The experts also took note of issues which came to their 
attention and noted where changes would have to be made to rectify these issues.  
The document was split into different sections. The screening information was split into 
divisions, each focusing on a type of screening method. These contained questions to be 
asked while screening learners and other information on how the screening should be 
implemented in the application. The expert added additional sections for comments and 
notes, which were also split up based on the different types of screening. These comments 
and notes comprised the experts’ views on how they felt the screening should be done with 
changes and suggestions for the questions given. The expert review can be viewed in the 
appendices. 
5.3.5. Analyse 
The collected data had to be interpreted and outcomes needed to be found with reference 
to the primary research objective. Qualitative data was refined into useful information 
whilst quantitative data was sorted and developed into descriptive statistics.  
For the quantitative data collected in the questionnaire, tables were used to organise the 
data in such a way that it can be easily interpreted. The questions involved a selection of 
predetermined answers for the participant to select. All participant responses were stored 
under their corresponding question for ease of viewing. A percentile was calculated 
depending on the results of each question. If results favoured a particular provided answer 
(a majority outcome), it was assumed that the selected answer can be accepted and this 
was noted. The questions that did not provide a majority result (participants answered 
differently), were noted as inconclusive results. 
For the quantitative data, open-ended questions were used, based on the user experience 
of the application. The results from participants were organised in table form. Each 
question was stored, followed by their corresponding responses from all participants. Any 
similarities found between participants responses were noted, and data was further 
analysed thematically. It was assumed that a shared opinion by the participants might hint 
at a shared problem area. Using aspects of interpretive phenomenology analysis (refer to 
Section 4.3.7.3), the participant responses were analysed with the intent of understanding 
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what they were trying to say from their point of view. This was helped by the simplified 
question selection targeted at specific UX feedback. 
For the expert review the data was categorised based on the different types of health 
screening. This made the data easier to interpret. The feedback from experts related to 
suggestions, improvements and recommendations for the school health assessment 
application, were also listed. The organised data for the questionnaire and expert review is 
shared in Chapter 6. The questionnaire results are categorised by the UX based themes in 
which the data was collected. A summary of finding from each then follows based on the 
analysis approach taken. For the expert review the information was split into categories 
based on each health topic covered. A summary of all important information shared by the 
experts were also shared (expert recommendations, issues and suggested 
removals/additions). 
5.3.6. Share 
This dissertation forms the sharing aspect of the six-step process. The report of the findings 
is detailed in the following chapter, followed by the results from analysis. 
5.4. Conclusion 
The purpose of this chapter was to outline the selected case study strategy, which was 
implemented for the research process. Five school nurses who are responsible for the 
screening of learners in the Intsika Yethu district participated in the completion of the user 
satisfaction and experience questionnaire.  Subject experts participated in the expert 
review. 
5.5. Summary 
An overview of the case was provided in Section 5.2, including a discussion on the 
background in section 5.2.1, the structure of the application (the main focus of the case 
study) in section 5.2.2, and the intended users in section 5.2.3. The six-step strategy for the 
case study was then outlined in Section 5.3, with a discussion of each step. 
The following chapter focuses on the data collected for the case study and the resulting 
findings that have been found upon analysis of the results.
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6.1. Introduction 
This chapter contains the results and the summarised findings of the data gathered during 
the research process. Section 6.2 outlines the results and summarised analysed findings 
from the questionnaire that was conducted with healthcare professionals from the Intsika 
Yethu sub-district. Section 6.3 provides the data gathered from an expert review performed 
for the school health assessment application with an analysis of the results found.  
The goal of this chapter is to provide the results and findings gathered from the case study. 
These findings are then used to provide an answer to the primary research question. 
6.2. Questionnaire results and findings  
The questionnaire had been divided into four sections, as discussed in Section 5.3.4.1, and 
can be divided further into various divisions that each tackles specific topics. As such, the 
questionnaire results and findings are discussed based on these sub-divisions. 
6.2.1. Biographical data  
In order to gain and understanding of the end user characteristics, a section was added to 
the beginning of the questionnaire to gather some biographical data. 
6.2.1.1. Biographical data: Results 
Table 6. 1: Section A question 1-4 results (n=5) 
 Participant  1 Participant  2 Participant 3 Participant 4 Participant 5 
1. How old are you? 
Response: Between 31-40 Between 51-60 Between 51-60 Between 31-40 Between 51-60 
2. How long have you worked as a school healthcare professional? 
Response: 3 years 2 years 4 years 1 year 2 years 
3. How long have you used the health assessment App? 
Response: 2 years 2 years 2 years 1 year 2 years 
4. How long have you performed screening tasks for schools without the usage of the health 
assessment App? 
Response: 6 months 6 months 2 years None 1 year 
Table 6. 1 presents the biographical data for the healthcare professionals who have 
completed the questionnaire. The questions were kept to a minimum, only accumulating 
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data on the participant’s age, how long they had been a healthcare professional, how long 
they had made use of the application and how long they had performed screening without 
the use of the application. 
From the results it is evident that there are elderly healthcare professionals with a sixty 
percent majority belonging between the ages of fifty-one and sixty. The remaining forty 
percent belong in the age group of thirty-one to forty years. The participants have worked 
as healthcare professionals from a minimum of one year at least, to as much as four years. 
Eighty percent of participants have used the application for at least two years while the 
other remaining participant has used it for one year. Four of the participants have had at 
the minimum six months of experience using other screening methods without the use of 
the application. 
6.2.1.2. Biographical data: Summarised findings 
Upon analysis of the results, it was found that: 
 Users range from age 31-60 with sixty percent ranging from 51-60 while the 
remaining forty percent range from 31-40. 
 There is a fair share of elderly users. 
 All users have worked a minimum of one year. 
 Users have worked as healthcare professionals from a minimum of one year to a 
maximum four years. 
 All users indicated that they are fluent in the English language and that their daily 
work is conducted in English. The only circumstance in which a local language is 
used, is when a patient has limited English knowledge and required a translation of 
a medically related condition. They also reported that all records and data is 
recorded in English. 
 Users have used the application for a minimum of at least one year with a majority 
of eighty percent having used it for a maximum of two years. 
 Only one participant has not performed screening tasks without the use of the 
application. 
 Eighty percent of the participants have had experience with other screening 
methods spanning between six months and two years. 
 The majority have a frame of reference for comparison between using the 
application versus past methods. 
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6.2.2. User specifications 
The questionnaire elicited some user specific responses. 
6.2.2.1. User specifications: Results 
Table 6. 2: Section A question 5 results (n=5) 
5. How would you rate your expertise with mobile devices such as smartphones and tablets? 
Response options: It’s fairly new to 
me 
I’m not too good 
with them 
I can manage I’m a pro 
Participant count:   5  
Percentile:   100%  
All of the participants designated that they can manage when querying their expertise with 
mobile devices like smartphones and tablets.  
Table 6. 3: Section A question 6 results (n=5) 
6. What size would you prefer your text to be displayed? 
Response options: Small Medium Large Large and bold 
Participant count:  2 3  
Percentile:  40% 60%  
Forty percent of participants agreed that they prefer medium sized text, while sixty percent 
prefer large text. It can therefore be assumed that users would prefer larger viewable text 
or a medium size at the least. 
Table 6. 4: Section A question 7 results (n=5) 
7. Do you feel pictures/images used improve the App? 
Response options: Yes No 
Participant count: 5  
Percentile: 100%  
All the participants agreed that images and pictures do improve the application. This 
implies that using images and pictures are recommended. 
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Table 6. 5: Section A question 8 results (n=5) 
8. How long did it take you to learn how to use the App? 
Response options: Not too long It was a bit of a 
learning curve 
Took quite long It took a long time 
Participant count: 2 3   
Percentile: 40% 60%   
Forty percent responded that it did not take too long to learn how to use the app while the 
majority of sixty percent agreed that it did have some sort of learning curve. This indicates 
that the usage of the application is not hard to learn. 
6.2.2.2. User specifications: Summarised findings 
From the user specific questions it was found that: 
 Users can at least manage the use of mobile type devices. 
 Users prefer either large or medium sized text with more preferring large text. 
 All users agree that images/pictures improve the application. 
 Sixty percent of users experience some sort of learning curve in learning how to use 
the application. 
 Forty percent of users did not take too long in learning how to use the application. 
The participants preferred larger text with medium sized text being a close second option. 
There was a general consensus that pictures and images are recommended as all 
participants felt they improve the application. According to the participants using the 
application is not difficult to learn. This can be taken as positive feedback and it can be 
noted that use of the application can be learnt in short amount of time. 
6.2.3. General UX 
These questions were selected to gather the general outlook toward the UX of the 
application. The questions were closed-ended with the participants given a selection of 
answers to choose from. 
 
Chapter 6: Results and Summarised Findings 
96 
 
6.2.3.1. General UX: Results 
Table 6. 6: Section B question 1 results (n=5) 
1. It was a pleasant experience using the App. 
Response options: Strongly 
Disagree 
Disagree Neutral Agree Strongly 
Agree 
Participant count:    3 2 
Percentile:    60% 40% 
A majority of sixty percent agreed that it was a pleasant experience using the application 
while the remaining forty percent strongly agreed, from which one can deduce that overall 
it was a pleasant experience for these users. 
Table 6. 7: Section B question 2 results (n=5) 
1. I would definitely want to continue using this App. 
Response options: Strongly 
Disagree 
Disagree Neutral Agree Strongly 
Agree 
Participant count:    3 2 
Percentile:    60% 40% 
A majority of sixty percent agreed that they would want to continue using the application 
with the remaining forty percent backing that up by strongly agreeing. From this, one can 
concur that the participants would want to continue using the applications. 
Table 6. 8: Section B question 3 results (n=5) 
2. I would recommend using the assessment App to another school healthcare professional. 
Response options: Strongly 
Disagree 
Disagree Neutral Agree Strongly 
Agree 
Participant count:    1 4 
Percentile:    20% 80% 
A majority of eighty percent strongly agreed that they would recommend the use of the 
application to other healthcare professionals. The remaining participant had also agreed to 
this statement, indicating an overall agreement. 
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6.2.3.2. General UX: Summarised Findings  
It was found that an overall positive experience was garnered from using the application 
with participants wanting to continue the use of the application. Participants also felt that 
the application should be used by healthcare professionals at other schools which shows 
good faith in the application’s capabilities. The overall positive response concludes that the 
application is a successful method of assessing the health of learners. 
6.2.4. Usability 
Usability was discussed in Section 3.4 where the various elements were outlined. Closed- 
ended questions were used to gather feedback on the usability of the application. 
6.2.4.1. Usability: Results 
Table 6. 9: Section B question 4 results (n=5) 
3. Using the assessment App I could complete my required screening tasks. 
Response options: Strongly 
Disagree 
Disagree Neutral Agree Strongly 
Agree 
Participant count:   1 3 1 
Percentile:   20% 60% 20% 
The results varied in this question as sixty percent agreed that they could complete their 
required screening tasks using the application with another twenty percent strongly 
agreeing. The remaining participant selected a neutral response. The majority agreed that 
they can at least complete their screening tasks using the application. 
Table 6. 10: Section B question 5 results (n=5) 
4. I found the App to be easy to use. 
Response options: Strongly 
Disagree 
Disagree Neutral Agree Strongly 
Agree 
Participant count:   1 3 1 
Percentile:   20% 60% 20% 
The results varied as most agreed that the application is easy to use with sixty percent 
agreeing and twenty percent also strongly agreeing. The remaining participant selected a 
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neutral response. The application can be assumed to be easy to use as the majority have 
agreed, with one participant even strongly agreeing. 
Table 6. 11: Section B question 6 results (n=5) 
5. I needed much time to get used to using this App. 
Response options: Strongly 
Disagree 
Disagree Neutral Agree Strongly 
Agree 
Participant count:  2 2 1  
Percentile:  40% 40% 20%  
The results varied with forty percent disagreeing that they needed much time to get used 
to using the application, with twenty percent instead agreeing to the statement. The 
remaining forty percent chose the neutral response. The results remain inconclusive; 
however, the majority have disagreed. 
Table 6. 12: Section B question 7 results (n=5) 
6. I felt confident in completing screening tasks. 
Response options: Strongly 
Disagree 
Disagree Neutral Agree Strongly 
Agree 
Participant count:   1 2 2 
Percentile:   20% 40% 40% 
The majority felt confident in completing their screening tasks using the application as forty 
percent have agreed to this and another forty percent strongly agreed. The remaining 
twenty percent had a neutral response, so this concludes that most participants feel 
confident completing screening tasks using the application. 
Table 6. 13: Section B question 8 results (n=5) 
1. It was difficult to complete necessary tasks using this App. 
Response options: Strongly 
Disagree 
Disagree Neutral Agree Strongly 
Agree 
Participant count: 1 3  1  
Percentile: 20% 60%  20%  
A majority of sixty percent disagreed with the statement that it was difficult to complete 
necessary tasks using the application and another twenty percent strongly disagreed as 
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well. The remaining twenty percent agreed that it was indeed difficult to complete 
necessary tasks using the application. Nevertheless, the majority do feel that it is not 
difficult to complete necessary tasks using the application. 
Table 6. 14: Section B question 9 results (n=4) 
2. I find that the App can be used by those new to technology. 
Response options: Strongly 
Disagree 
Disagree Neutral Agree Strongly 
Agree 
Participant count:   1 3  
Percentile:   25% 75%  
Only four participants answered this question. From those participants, three agreed that 
the application can be used by even those new to technology, with the one going towards 
a neutral response. Accounting for the participant who did not answer, the majority 
responses was still positive, therefore, it can be concluded that the participants do feel as 
if the application can be used by those new to technology. 
6.2.4.2. Usability: Summarised findings 
A generally positive response was attained for usability with a few minor areas of concern. 
The results are as follows: 
 Users could complete required screening tasks with the use of the application. 
 Participants found the application easy to use. 
 There was a mixed reaction for the time needed to get used to the application with 
some needing time while others did not. 
 Overall confidence was shared by the participants while completing screening tasks. 
 The majority felt little difficulty completing necessary tasks with one participant 
disagreeing. 
 The majority felt the application can be used by those new to technology. 
Considering the positives:  
 The participants found the application easy to use and could complete their 
required screening tasks. 
 The participants also felt confident in completing screening tasks with only one case 
of a participant finding some difficulty.  
 Most participants felt that the application can be used even by those new to 
technology.  
Chapter 6: Results and Summarised Findings 
100 
 
Only one question met with mixed responses (refer to Table 6. 11). This question queried 
the time taken to get used to the application. Participants gave a mix of neutral, positive 
and negative responses. The negative and neutral responses can be compared to an earlier 
question that queried how long the user took to learn the application, to which most 
responded that it did have a learning curve (refer to Table 6. 5). The questions share some 
similarities and both received similar responses forming a pattern. It can be determined 
that users take some time to get used to and to learn to use the application. Overall, this 
concludes an otherwise positive response towards the usability of the application.  
6.2.5. Navigation  
These questions focussed on the navigation throughout the application. The questions 
were closed-ended with the participants given a selection of answers to choose from. 
6.2.5.1. Navigation: Results 
Table 6. 15: Section B question 10 results (n=5) 
3. I could move between the screens with ease. 
Response options: Strongly 
Disagree 
Disagree Neutral Agree Strongly 
Agree 
Participant count:   3 1 1 
Percentile:   60% 20% 20% 
Sixty percent of the participants felt neutral about the navigation between screens in the 
application, while twenty percent agree and another twenty percent strongly agree that 
they could move easily between the different screens. 
Table 6. 16: Section B question 11 results (n=5) 
4. I found difficulty in finding where I need to be to complete the tasks needed. 
Response options: Strongly 
Disagree 
Disagree Neutral Agree Strongly 
Agree 
Participant count:  4 1   
Percentile:  80% 20%   
A majority of eighty percent disagreed while the other twenty percent felt neutral about 
the difficulty in finding where they need to be to complete the needed tasks. This concludes 
that it was not difficult for the users to complete their needed tasks. 
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Table 6. 17: Section B question 12 results (n=5) 
5. Upon selecting an option I could clearly tell where I was. 
Response options: Strongly 
Disagree 
Disagree Neutral Agree Strongly 
Agree 
Participant count:   1 2 2 
Percentile:   20% 40% 40% 
Forty percent agreed while another forty percent strongly agreed that when they selected 
an option they could clearly tell where they were. The remaining twenty percent was 
neutral, which indicates that most of the participants felt they could always tell where they 
were throughout navigation. 
6.2.5.2. Navigation: Summarised findings 
The results garnered mixed responses and show that: 
 Participants mostly reacted with a neutral response toward navigation between 
application screens, with others agreeing that they moved easily between screens. 
 No difficulty was found while finding where they needed to be. 
 Users could clearly tell where they were upon selecting an option. 
Upon analysis of the findings, participants were hesitant to answer a particular question 
that queried the ease of navigation between screens with the majority selecting a neutral 
response (refer to Table 6. 15). The participants, however, felt no difficulty in finding where 
they needed to be to perform their screening and could tell where they were upon selecting 
an option. This concludes positive responses to the navigation, with slight concern for one 
issue. 
6.2.6. Accessibility 
These questions focussed on the accessibility of the application. The questions were closed-
ended with the participants given a selection of answers to choose from. 
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6.2.6.1. Accessibility: Results 
Table 6. 18: Section B question 13 results (n=5) 
1. I could access the needed information without any problems. 
Response options: Strongly 
Disagree 
Disagree Neutral Agree Strongly 
Agree 
Participant count:   1 4  
Percentile:   20% 80%  
A majority of eighty percent agreed while just twenty percent had a neutral response, 
which concludes that the users could access the needed information without any problems. 
Table 6. 19: Section B question 14 results (n=5) 
2. The access time was fast and I did not have to wait long. 
Response options: Strongly 
Disagree 
Disagree Neutral Agree Strongly 
Agree 
Participant count:   1 4  
Percentile:   20% 80%  
A majority of eighty percent agreed while twenty percent felt neutral about the access 
times, which means that it was fast and they did not have to wait long.  
Table 6. 20: Section B question 15 results (n=5) 
3. I had access to each task needed for the screening process. 
Response options: Strongly 
Disagree 
Disagree Neutral Agree Strongly 
Agree 
Participant count:    5  
Percentile:    100%  
All participants agreed that they had access to each task needed for the screening process. 
This concludes that all tasks needed for the screening process have been implemented in 
the application. 
6.2.6.2. Accessibility: Summarised findings 
There was a largely positive response toward accessibility. The results are as follows: 
 Participants could access needed information without issues. 
 Access time was fast and participants did not wait long. 
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 Participants had access to each of the tasks needed for the screening process. 
Upon analysis of the findings, the participants felt that they could access the needed 
information without problems and agreed that the access time was fast and that they need 
not wait long. The participants also have access to all needed screening tasks. This 
concludes a positive response to the accessibility of the application. 
6.2.7. User Interface 
These questions focussed on the user interface of the application. The questions were 
closed-ended with the participants given a selection of answers to choose from. 
6.2.7.1. User Interface: Results 
Table 6. 21: Section B question 16 results (n=5) 
4. The size of the text was easy to read. 
Response options: Strongly 
Disagree 
Disagree Neutral Agree Strongly 
Agree 
Participant count:    3 2 
Percentile:    60% 40% 
Sixty percent agreed while forty percent strongly agreed that the size of the text was easy 
to read. This concludes that the text size is adequate and easy enough to read. 
Table 6. 22: Section B question 17 results (n=5) 
5. The images and text were unclear and not very helpful. 
Response options: Strongly 
Disagree 
Disagree Neutral Agree Strongly 
Agree 
Participant count: 2 3    
Percentile: 40% 60%    
Sixty percent disagreed with forty percent strongly disagreeing that text and images were 
unclear and not helpful. This concludes that the text and images were clear and helpful. 
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Table 6. 23: Section B question 18 results (n=5) 
6. The colour scheme used was good. 
Response options: Strongly 
Disagree 
Disagree Neutral Agree Strongly 
Agree 
Participant count:   1 4  
Percentile:   20% 80%  
A majority of eighty percent agreed that the colour scheme was good while one participant 
had a neutral response.  
Table 6. 24: Section B question 19 results (n=5) 
2. The layout was consistent throughout the entire App. 
Response options: Strongly 
Disagree 
Disagree Neutral Agree Strongly 
Agree 
Participant count:    5  
Percentile:    100%  
All participants agreed that the layout of the application was consistent throughout.  
Table 6. 25: Section B question 20 results (n=5) 
3. I understood all wording used and what images meant. 
Response options: Strongly 
Disagree 
Disagree Neutral Agree Strongly 
Agree 
Participant count:    5  
Percentile:    100%  
All participants agreed that they understood all wording used and what the images meant. 
Table 6. 26: Section B question 21 results (n=5) 
4. Overall I felt the look and feel of the App made it easier to understand and more enjoyable. 
Response options: Strongly 
Disagree 
Disagree Neutral Agree Strongly 
Agree 
Participant count:    5  
Percentile:    100%  
All participants agreed that the overall look and feel of the application made it easy to 
understand and enjoyable. 
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Table 6. 27: Section B question 22 results (n=5) 
5. The graphics of the App made the experience more enjoyable. 
Response options: Strongly 
Disagree 
Disagree Neutral Agree Strongly 
Agree 
Participant count:    5  
Percentile:    100%  
All participants agreed that the graphics made the experience enjoyable. 
6.2.7.2. User Interface: Analysed findings 
There was a largely positive response toward the interface and design of the application. 
The results are as follows: 
 The participants felt the text was easy to read. 
 They felt the text and images were clear and helpful. 
 The colour scheme was well received. 
 Participants agreed that the layout stayed consistent throughout the application. 
 Participants understood the wording used and what images meant. 
 Participants felt the look and feel of the application made it easier to understand 
and enjoyable. 
 Participants also felt the graphics of the application made the experience more 
enjoyable. 
It can be concluded that the user interface was well received considering the large amount 
of positive responses received to the questions. 
6.2.8. User reaction 
These questions were constructed to view the user’s feelings toward the application and 
to gain a general outlook on the overall experience undergone. This also provided an 
opportunity to let the participants rate the application. 
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6.2.8.1. User Reaction: Results 
Table 6. 28: Section C question 1 results (n=5) 
1. What is your general reaction toward the app 
Response options: Did not enjoy 
using it 
Can be better I enjoyed using 
the App 
Very good App 
Participant count:   3 2 
Percentile:   60% 40% 
Sixty percent of participants responded that they enjoyed using the application while forty 
percent responded that it is very good when asked about their general reaction toward the 
application. This concludes that the application met with good reactions.  
Table 6. 29: Section C question 2 results (n=5) 
2. How do you feel about the: 
a. Screening tasks offered by the app 
Response options: Could not do any 
needed tasks 
Could not do 
most needed 
tasks 
Could complete most 
necessary tasks 
Could complete 
all needed tasks 
Participant count:   3 2 
Percentile:   60% 40% 
b. Design of the app 
Response options: Poor Average Good Excellent 
Participant count:  2 3  
Percentile:  40% 60%  
Question two is split into two sections with ‘part a’ concerning how the participants felt 
about the screening tasks offered by the application. Sixty percent felt they could complete 
most necessary tasks while the remaining forty percent felt they could complete all the 
needed tasks. This can conclude that the application provides the means to complete most, 
if not all screening tasks.  
‘Part b’ related to how the participant felt about the design of the application. Forty percent 
felt the design was average while sixty percent felt the design was good. This concludes 
that the majority felt the design ranged between adequate to good. 
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Table 6. 30: Section C question 3 results (n=5) 
3. Using this App provides a much better alternative to past methods. 
Response options: Yes No 
Participant count: 5  
Percentile: 100%  
All participants felt that using the application is much better than using older alternative 
methods used in the past. 
Table 6. 31: Section C question 4-5 results (n=5) 
Rating 1 2 3 4 5 6 7 8 9 10 
4. On a rating scale from 1 to 10; how would you rate this App versus past used manual methods of 
screening? 
Participant 
count: 
       1  4 
Percentile:        20%  80% 
5. On a rating scale from 1 to 10; how do you rate the App? 
Participant 
count: 
       2 1 2 
Percentile:        40% 20% 40% 
Two questions required the participant to select a rating from one to ten with ten being 
good and one being bad. For question four, twenty percent rated an eight for the 
application versus past used manual methods of screening. A majority of eighty percent felt 
that the application deserved a ten in this aspect, which is quite conclusive. 
For question five the participants were asked to rate the application as a whole. There were 
more mixed responses; however, all were eight and above. Forty percent gave a rating of 
eight; twenty percent gave a rating of nine; and the remaining forty percent gave a rating 
of ten. This concludes that the participants feel positively toward the application. 
6.2.8.2. User Reaction: Summarised findings 
The results were largely positive and are as follows: 
 Positive reaction to the application with sixty percent enjoying using it while forty 
percent think it is a very good application. 
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 Participants agreed they could complete most necessary tasks with forty percent 
even agreeing that they could complete all needed tasks. 
 Mixed responses about the design with forty percent calling it average and sixty 
percent calling it good. 
 It was unanimously selected that the application provides a much better alternative 
to past methods. 
Positive ratings were seen, with participants rating the application much better than past 
methods: eighty percent giving a perfect score and one other participant rating it an eight. 
An overall rating of the application also drew positive responses with forty percent 
selecting eight, twenty percent selecting nine and the remaining forty percent giving it a 
perfect score. 
Upon further analysis of the findings, it can be seen that the questions met with mostly 
positive responses. Participants enjoyed using the application with some agreeing that it 
was very good. The participants agreed that they could complete most necessary tasks with 
the use of the application. The reaction to the overall design met with mixed responses, 
some calling it average while most felt it was good. This can be noted for recommendations 
to improve the design. A consensus was made by all participants in regard to the application 
being much better than past methods. The ratings followed the trend of positive ratings 
with scores of eight and higher as shown in  
Table 6. 31.  The questions queried this application versus past methods and asked for a 
rating for the application itself. Many participants even provided a perfect rating for either 
of the questions. 
The reactions and ratings were widely positive, which leads one to believe that the 
application was a successful venture. Along with the other closed-ended findings it can be 
determined that the application received a generally good User Experience. The positive 
results also could mean that the application provides a better alternative to past methods, 
as a majority of the healthcare professionals have previously used non-technological 
screening methods before using the mobile health assessment application as shown in 
Section 6.2.1.2. 
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6.2.9. Open-ended feedback 
These questions were aimed at gathering the participants’ reactions in their own words and 
attempted to offer the participants a chance to share their opinions and feelings about the 
application. With there being a small number of participants the open-ended questions 
became crucial in finding shortcomings and issues with the application. 
6.2.9.1. Open-ended feedback: Results 
Table 6. 32: Section D question 1 results (n=5) 
1. What do you like least about the school health assessment App? 
Response 1: Information is safe and there is less paper work without the load of files and papers 
Response 2: Less paper work. Information is kept without a load of files and papers 
Response 3: It gives the perfect reading for underweight and overweight 
Response 4: I cannot retrieve the information captured e.g. If a student has been screened previous 
year, the app is unable to tell when the child is already registered with the other school 
but also unable to retrieve the information about the child 
Response 5: I cannot retrieve information from the tablet 
From the results it seems some participants have shared their likes rather than their 
dislikes. The main findings can thus be depicted as pros and cons. 
Pros: 
 Information is safe and secure. 
 Less paperwork and no need for files and papers. 
 Perfect readings obtained for overweight and underweight. 
Cons: 
 Previously screened learners information not found. 
 Under certain circumstances the information was not retrievable. 
Table 6. 33: Section D question 2 results (n=5) 
2. If you were to request any changes what would it be? 
Response 1: Referral format to the relevant institution without writing papers 
Response 2: Referral format to the relevant institution without writing papers 
Response 3: Dental, x-ray, general assessment e.g. diagnose 
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Response 4: It must do something like alarming for example if you need to do a follow up on a child it 
must underline to alert every healthcare professional that someone needs to follow up.  
Response 5: Design of tablets 
Upon asking what changes the participants would want, some interesting opinions were 
shared. Two respondents requested that you can perform referrals to the relevant 
institutions without writing papers. This could be a functionality they want added to the 
application. Another respondent wanted changes in the dental, x-ray and general 
assessment areas, which is quite vague but noted. A respondent proposed that some sort 
of notification function be added that allows other healthcare professionals to know that 
certain learners need a follow up in the form of an alert on the application. Lastly, a 
respondent asked for changes to the design of tablets, which is not related to the 
application, but may hint at a need for better equipment. 
Table 6. 34: Section D question 3 results (n=4) 
3. What features mattered most to you with this App? 
Response 1: Weight of the kids so that if malnourished is noted on the site 
Response 2: Weight of the kids so that if underweight is noted on the site 
Response 3: BMI which indicate underweight and overweight 
Response 4: No response 
Response 5: On site diagnosis of weight and under weight 
When asked what features mattered most to the participants, the majority shared a similar 
opinion with one participant not responding to the question at all. The opinion was focused 
on weight, which is significant in screening as other core health issues can be related to the 
weight. The participants indicate that there should be a feature which can distinguish 
between overweight and underweight by referring to the student’s BMI (body mass index) 
and checking the weight value. This can perhaps help in finding weight- based issues more 
easily. The feature should also predict health issues based on the student’s weight. An 
example used is that if the student weight is very low maybe the application can flag that 
issue, so that it can be known if that student is malnourished. 
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Table 6. 35: Section D question 4 results (n=5) 
4. What would you want added to this App? 
Response 1: Eye testing straight from the app to avoid charts 
Response 2: Eye testing straight from the app to avoid charts 
Response 3: Dental, x-ray, eye test, temperature  
Response 4:  Backup system when the battery goes off 
 Something to prevent it from freezing up while busy 
 Unable to work properly due to network problems 
Response 5: Eye test 
When asking the participants what they would like added to the applications, the majority 
requested that they would like some sort of eye testing function within the application. 
This request could indicate that it is a strenuous process completing eye tests manually and 
then having to record the data, whereas if it were possible to link an eye testing device to 
the application this would prove beneficial. This idea could hold some significance in 
improving the application and may indicate the need for more technology- based functions 
that can replace manual forms. A simplified eye screening process could also be part of the 
request. Participants also stated that the eye test request is to avoid charts which are 
currently being used. This may be a method which the participants do not enjoy using. One 
participant also requested that retrieving dental, x-rays and the student’s temperature 
should perhaps also be linked to the application in some way similar to the eye test request. 
Some other requests are for the system to save data when the battery runs low to prevent 
data loss and to increase network connectively.  A request perhaps for new tablets was also 
identified owing to the tablets used freezing from time to time. 
Table 6. 36: Section D question 5 results (n=5) 
5. Concerning the design, what were some of the things you did not like? 
Response 1: Hearing test at times it does not help those on lower grade 
Response 2: Hearing test at times it does not help those on lower grade. Poor understanding of what is 
expected from them 
Response 3: Misunderstanding e.g. ear test to lower grades 
Response 4: I could not retrieve my children done screening only those registered I could retrieve 
Response 5: Electronic blood pressure machine 
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The participants were asked what they did not like concerning the design; however, many 
responses were rather ambiguous and were targeted more toward general dislikes. The 
resulting concerns are listed below: 
 Hearing tests sometimes do not help those in lower grades. Misunderstandings are 
evident with ear testing of lower grades. 
 Retrieving information of learners who have done screening is bothersome. 
 Vague concern related to electronic blood pressure machine. 
Table 6. 37: Section D question 6 results (n=5) 
6. What parts of the App did you like? 
Response 1: Test hearing on app as to refer according to results 
Response 2: Test hearing on app so as to refer according to the results 
Response 3: Testing BMI on app and hearing 
Response 4:  Nurse children relationship improved 
 No paper work 
 Children registered once, even if she/he went to another school you would not 
have to register again just continuity of care 
Response 5: You register once school and child for the tablet 
A list of positives can be taken from querying the participants about their likes regarding 
the application. These are: 
 An improved relationship between the nurses and the learners. 
 No paper work necessary. 
 Only need to register learners and schools once. 
The other responses seemed to be a response of what they would like the application to 
have. In this regard, the participants requested that ear screening have some functionality 
that can make testing hearing easier or linking a hearing test application to the assessment 
application, so that they may directly do screening based on results. This is similar to the 
requests in Table 6. 35, which instead refer to eye tests. Again a function on the application 
that measures the body mass index is also requested. 
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Table 6. 38: Section D question 7 results (n=5) 
7. What would make the App in your opinion easier to use? 
Response 1: Voice control instead of typing 
Response 2: Voice control instead of typing 
Response 3: There should be voice control instead of typing 
Response 4:  By using one mobile phone/tablet  
 Training more staff  
 Solve network problems / freezing of tablet 
Response 5: To have all the applications in one 
A majority of the participants stated a voice control function would help when queried 
about what they thought would make the application easier to use. This could conclude the 
users do not enjoy typing and this idea is noted. Another response is that all other 
applications that can be of use to the screening process should be implemented within a 
single application. Lastly, some other comments are that the users be able to use one single 
tablet or mobile device; that more staff be trained most likely to reduce the work load; to 
improve network connectivity; and to fix tablet freezing issues. 
Table 6. 39: Section D question 8 results (n=4) 
8. What would you consider the disadvantages you have as opposed to those who use technology 
much more often? 
Response 1: Improved school health system with technology 
Response 2: Improved school health system with technology 
Response 3: Time consuming 
Response 4: No response 
Response 5: Referral system straight to the relevant institution 
Participants have noted some disadvantages that they might have as opposed to those who 
use technology more often. It was noted that they may have improved health systems and 
improved referral systems. This could also hint more towards issues with the referral 
system. 
Table 6. 40: Section D question 9 results (n=5) 
9. What are the most important things you expect from this type of App? 
Response 1: Good diagnosis and better referral system 
Response 2: Good diagnosis and better referral system 
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Response 3: To give good diagnosis and relevant referral 
Response 4: Something which enable us to submit data/statistics  
Response 5: Assessment and diagnosis on app 
When asked about the most important expectations from the application, most 
participants mentioned the referral system, that it should be improved and that good 
diagnosis is key. One participant also noted that diagnosis and assessment must be 
available on the application, which should be its core functionality.  
6.2.9.2. Open-ended feedback: Summarised findings 
A range of insightful responses was gathered and can be best depicted in the form tables, 
as many responses can be sorted under various themes. For each theme, a discussion is 
shared for their respective comments.  
Table 6. 41 contains the positive responses and advantages of the application as gathered 
from the closed-ended questions.  
Table 6. 41: Positive response discussion 
Positive responses/ Advantages of application 
Information is safe and there is less paper work without load of files and papers. 
It gives the perfect reading for underweight and overweight. 
Nurse children relationship improved. 
Only register once for school and child, even if she/he went to another school you would not have to 
register again.   
Discussion: From the positive responses the participants seem to be happy with the reduced work load 
owing to the lack of paper, as everything can be done via the application. On a similar note, 
the participants also enjoyed that all information is stored just once reducing repetition. It 
was also mentioned that the nurse-child relationship has improved. 
Table 6. 42 contains the negative responses gathered from the closed-ended questions 
followed by a discussion.  
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Table 6. 42: Negative response discussion 
Negative responses 
Unable to retrieve the information captured e.g. If a student has been screened previous year, the app 
is unable to tell when the child is already registered with the other school but also unable to retrieve the 
information about the child. 
Discussion: Participants note follow-up issues, but are not specific enough to pin-point the 
problem. It is noted that the information is from a previous year meaning the 
consistency issues may be with data older than a year or more. 
Cannot retrieve information from the tablet. 
Discussion: This issue is targeted at the tablet device and does not directly apply to the assessment 
application; however, if the device is problematic this can negatively impact the UX of 
the application.  
Hearing test at times do not help those on lower grades. 
Discussion: There seems to be an issue with hearing tests that affects only those in lower grades. 
This is noted as more hearing related issues are present. 
Tablets freezing and causing issues. 
Discussion: Another complaint targeted at the tablet device. As was discussed before it can 
negatively affect the use of the application if the device is problematic. 
Table 6. 43 contains the suggestions for improvement gathered from the closed-ended 
questions followed by a discussion. 
Table 6. 43: Suggestions for improvement discussion 
Suggestions for improvement 
Referral format to the relevant institution without writing papers. 
Discussion: A suggested addition of functionality preventing paper work, which the participants 
prefer to avoid. 
Alarming or Alerting, for example if I need to do a follow-up on a child it must underline to alert every 
health care that someone need to follow-up. 
Discussion: A suggested functionality that notifies the user that follow-ups need to be done for all 
corresponding healthcare screenings for learners identified for a follow-up. This will 
help the user know which follow-ups they would specifically need to do. 
Improved tablets (screen response time, touch). 
Discussion: Improving the devices used will, in turn, enhance the UX of the application as owing to 
problematic devices negatively impacting the overall UX. 
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Using the weight of the learners to check if malnourished and note on the application/ Diagnose based 
on weight on the app. 
Discussion: Using the student’s weight value to add additional functionality is a good idea. This can 
help the user find weight-related conditions much more easily by using the weight 
value as a frame of reference. 
Indicate overweight or underweight based on the BMI. 
Discussion: This suggestion relates directly to the previous one by which using the weight value can 
introduce new functionality. This suggests adding a value of the student’s weight 
status, which is calculated by the BMI. 
Eye testing feature implemented in the application (Automated data input in health records). 
Discussion: This suggests the addition of an eye testing functionality implemented within the 
assessment application as the screening process is quite manually done by the user and 
can be quite strenuous. 
Add Dental, x-ray, temperature features in the application. 
Discussion: There seems to be a call for many features to be added to the application. This could 
be to decrease load of work. Although quite vague, any functions related to these 
comments should be considered. 
Electronic blood testing that links directly to application. 
Discussion: Like that of the eye testing functionality which the participants suggest be 
implemented in the applications functionality, this too is of a similar nature; however, 
it would be linked to the main application rather than implemented within. It is 
suggested that the assessment application be linked to an electronic blood testing 
device which can then share the recorded data directly.  
Include hearing test that caters for multiple levels of hearing loss. 
Discussion: This suggests that the hearing screening be expanded and cater for multiple levels of 
hearing loss. If learners suffer from such health issues, it is necessary to expand the 
hearing screening.  
Test BMI, Eyesight, and Hearing on the application. 
Discussion: Implementing many functions within the application as to avoid manually performing 
tasks is one of the more popular suggestions. As such, it is noted. 
Able to test hearing on site as to refer according to results  
Discussion: Like the previously suggested in-application functionality for the eye screening, this 
suggests the hearing tests be automated in some way and implemented within the 
application. 
Participants also shared various ways in which they feel the ease of use of the application 
can be improved. These comments are shared in Table 6. 44 along with a discussion. 
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Table 6. 44: Improve ease of use discussion 
Improve ease of use 
Voice control instead of typing. 
Discussion: It is suggested that having the application implement voice to text functionality will 
increase the ease of use as the users do not like large amounts of typing.  
Using only one tablet/device. 
Discussion: Using a single device will allow more productivity as the user will not need to grow 
accustomed to a new device each time. The healthcare professionals can perfect their 
skills and familiarise themselves with one device. 
Improve network and connectivity. 
Discussion: This is another case of how external factors may negatively impact the UX as poor 
network connectivity will discourage usage of the application. While the application is 
not to blame in this case, in the end the overall UX is still affected 
Multiple functions all in one single application. 
Discussion: Participants have suggested this idea in which many additional features should all be 
implemented into the assessment application This idea shares similarities with other 
ideas discussed previously. If it is possible to implement, this idea will indeed improve 
ease of use as the user will only need to work from one single application.  
Table 6. 45 contains a list of the important contributions from the introduction of 
technology gathered from the closed-ended questions, followed by a discussion. 
Table 6. 45: Contribution from the introduction of technology discussion 
Important contribution from the introduction of technology 
Improved point-of-care diagnosis. 
Improved referrals. 
More accurate data collection. 
Increased number of assessments. 
Discussion: The introduction of technology has had many positive outcomes on the screening 
process. The contributions listed above further establish that. This also adds to the large 
number of positive responses towards the introduction of technology gathered from 
previous questions. 
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6.3. Expert review results and findings 
6.3.1. Expert review: Results 
As was discussed in Section 5.3.4.2, the structure of the expert review was split up based 
on each screening method; thus, the results are discussed in the same manner. A summary 
of the expert review are noted for each of the screening methods. 
Student information: This would be the general student details collected before screening 
takes place. No changes or comments were found post-expert review.  
Oral health screening: Experts provided changes to various questions, refining them, and 
some wording changes were included. Instructions for follow up to certain questions were 
provided.  
Hearing, language and speech screening: Experts provided changes for the original 
questions, refining them and changing wording to improve them. It was stated that the 
learners with mild articulate problems should be screened again the following year and if 
there appears to be severe articulate or other speech problems that the student should be 
referred for further assessment.  
Vision screening: Minimum changes to the screening questions were present; however, 
some questions were refined and the order was changed and simplified.  
Nutritional assessment: A large number of changes appear for nutritional assessment with 
questions being removed and added. The structure of the questions changed to be more 
focused on gaining the learners’ anthropometric measurements (weight, height etc.) and 
body mass index. Depending on the body mass index, the healthcare professionals would 
then proceed with the other related questions. The order of questioning has been 
completely changed.  
Physical assessment: The structure for physical assessment was simplified with a 
substantial number of questions removed. The experts felt some questions were 
unnecessary and suggested that fewer questions be used. The questions selected for use 
were then refined.  
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Mental health screening: Minimum changes were made, with only few wording changes 
and one additional question added.  
Screen for Tuberculosis (TB): Wording changes were made to several questions to simplify 
and/or improve them with additional questions being added to the screening process.  
Screen for epilepsy: Substantial changes were made for the epilepsy screening process with 
changes to the structure of questions and the wording used. The biggest change is that 
questions are targeted toward teachers instead of to the student in this case as the student 
may be unaware of the issues themselves and would not be able to answer. The teacher 
who has had experience with the student may know the answer to the screening questions.  
Screen for asthma: Numerous changes were made to questions with wording changes as 
well as the question structure. Unnecessary questions were removed.  
Screen for allergies: It is suggested that it should rather be known as screening for severe 
allergies instead of just screening for allergies. No changes were made to the questions.  
Screen for diabetes: The most notable changes and recommendations were found for the 
diabetes screening process. All changes and recommendations are listed as follows: 
 Guidelines were shared for screening diabetes with a link to website of interest. 
 Changes made to the order of questions. 
 Rewording and changes to structure of certain questions. 
 It is recommended that the application be able to flag different weight classes as 
overweight and underweight learners may be more likely to suffer from certain 
ailments. 
 It is recommended that the application be able to perform certain calculations 
based on data already stored. 
Screen for cerebral palsy: No changes were found for the cerebral palsy screening process. 
Screen for anaemia and haemoglobin testing: For this type of screening it is noted that 
girls and boys may need to be questioned differently. Certain questions are changed to be 
only asked for a specific gender. It is noted that all girls are required to undergo this 
screening process while only boys with pallor should be screened.  
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An additional note is that HIV screening should be added to the list of screening processes 
available to the application. The results from the expert review are shared in the 
appendices for viewing. 
6.3.2. Expert review: Summarised findings 
Even though the expert review was targeted mainly toward the health aspects involved in 
the school health assessment application, some interesting findings were gathered that 
may contribute to overall improvements. The most notable results found are the changes 
to the questions that are asked while performing the different types of screening. The 
reviewers had highlighted and commented on certain questions resulting in the following 
feedback: 
 Questions the experts found to be unnecessary to the screening process were to be 
removed. 
 Questions that are not present but needed were to be added. 
 Structure of the questions was modified for improvements. 
 Questions with incorrect wording to be corrected. 
 Order of questioning refined for improvements. 
 References and/or links provided for good guidelines and helpful information for 
the correct questioning for the different types of screening processes. 
Through the use of inspection methods the experts viewed the screening processes to be 
implemented and made changes where necessary. This included the above mentioned. The 
changes were made to rectify the screening processes for correct usage within the 
application. 
There were also some suggestions added for the application that the expert felt would be 
needed or helpful. Table 6. 46 contains the suggestions taken from the expert review, with 
a discussion followed for each.  
Table 6. 46: Expert review suggestions and discussion 
Expert review suggestions 
Weight Based functionality: 
The application should be capable of flagging overweight and underweight, so that it would be easy to 
pick up health issues which fall under those weight classes. 
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The application can further check for issues based on the weight class of the student. An example from 
the expert review is that of type two diabetes, which has a relation to those who are overweight. 
Discussion: Similar suggestions were noted in the questionnaire findings (view Table 6.34).  It seems 
that this type of additional functionality may improve the application, thus giving it high 
importance.  
Addition of HIV screening. 
Discussion: Currently screening for HIV is not present in the assessment application, but would be a 
good future addition. 
Certain screening processes may be different for girls and boys which could be considered when 
implementing the application. The questions asked may be different depending on the student’s 
gender. This could require some functionality added to deal with the issue: 
Discussion: Owing to different genders having a unique influence on different healthcare issues this 
has to be considered in the functionality to improve ease of use. This can also save time if 
a certain gender normally does not suffer from certain health issues, so it would not be 
necessary to screen for those issues. 
Screening processes performed with the teacher since learners are unaware of certain aspects and the 
teachers may be better informed to answer on behalf of the student. Alternatively, teachers can be 
present when these unique cases of screening are taking place. 
Discussion: Teachers need to be present for certain screening processes as the student may be unable 
to answer the set questions, but the teacher will be able to. Additionally, certain screening 
may be implemented to be performed with the teacher instead of the student. 
6.4. Summary 
The purpose of this chapter was to report on the summary of results and findings from the 
questionnaire conducted for the case study shared in Section 6.2, as well as that of the 
expert review shared in Section 6.3. These findings were then used as a source of 
information, coupled with the literature from Chapters 2 and 3, to address the main 
objective for the study, which was to determine the factors that impact on the user 
experiences of nurses interacting with a mobile healthcare applications.  
The final chapter makes use of the findings and literature and provides a discussion on the 
UX factors that impacted a case of a mobile school health application, followed by the 
conclusions of the study. 
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7.1. Introduction 
The previous chapter provided a summary of the findings from the results of the case study.  
The study is brought to its conclusion with this chapter discussing the UX factors found for 
the particular selected case. This chapter finally addresses the main objective to determine 
the factors that impact on the user experiences of nurses interacting with mobile 
healthcare applications.  
The chapter commences with a discussion on the UX Factors that impact a mobile school 
health application in Section 7.2, using the findings from the previous chapter as well as the 
knowledge gathered in Chapters 2 and 3. This is followed by recommendations in Section 
7.3, based on the UX factors found. It includes a discussion on a simple prototype designed 
using the recommendations to provide a look of possible improvements to the mobile 
school health assessment application. The study is concluded with a research summary in 
Section 7.4. This is followed by a brief discussion on the contributions and significance of 
the research in Section 7.5. The limitations encountered and future research prospects are 
then outlined in Section 7.6. 
7.2. UX Factors that impact a mobile school health application  
This section outlines the resulting factors found that impact the UX of the specific mobile 
school health application as a result of the case study undertaken, as well as the literature 
covered. The resulting information from the findings in the data collection process 
conducted in the case study includes that of the questionnaire and expert review. The 
literature study provides additional information that helped to better understand the UX 
factors. 
7.2.1. UX factors Discussion 
Firstly, a discussion follows based on the seven UX factors described by Morville (2004), 
which was covered in Section 3.3.2. As these factors influence User Experience, each facet 
is discussed based on the analysed findings for the mobile health assessment application.  
Usefulness: The questionnaire for the mobile health assessment application contained 
many questions which may pertain to its usefulness. Upon analysis in Chapter 6, it was 
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found that the results were largely positive. The participants could complete all their 
screening tasks, as seen in Section 6.2.4.2, and gave positive feedback with regard to the 
usefulness of the application, especially when compared to past manual methods of 
screening, as shown in Section 6.2.3.2. The participants also felt that the application should 
be used by more schools, evidenced by  
Table 6. 8. This is well received as the application is earmarked to be distributed to a wider 
audience in future years. Improving the ease of use based on the feedback participants 
shared can perhaps help with the usefulness of the application.  
Usability: As an important aspect that affects the overall UX, the usability of the application 
was one of the key focuses. A portion of the questionnaire contained various questions in 
an effort to measure the usability of the application. This was discussed in Section 6.2.4.2. 
It was found that the application was indeed usable and that the participants provided 
positive feedback in the main. The participants felt confident completing tasks and even 
felt that those new to technology can use the application. Some participants did feel, 
however, that it took some time to learn how to use the application and that it involved a 
bit of a learning curve, as shown in Table 6. 5. A generally positive outcome can be summed 
up for the usability of the application. Additional functionality was recommended by the 
users, as shown in Table 6. 43. Some of the suggestions may improve the usability of the 
application. 
Findability: The questionnaire also featured questions targeted at the navigational aspects 
of the application. The analysed findings in Section 6.2.5.2 showed mostly positive results. 
The participants felt they could move easily between screens as well as that they could find 
and reach where they needed to be. Although mostly positive, some questions met with 
neutral responses leading to uncertainty with the navigation. This can be seen in Table 6. 
15. However, owing to mostly positive responses, the navigation for the school health 
assessment application can still be considered as favourable. 
Desirability: In Section 6.2.8.2, the analysed findings of the user’s reaction toward the 
application were discussed. This was based on the questions featured in the questionnaire 
targeted at gaining the users’ reactions toward the application. This also featured rating-
based questions to gauge the users’ personal feelings toward the application as shown in  
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Table 6. 31. The results were highly favourable. The participants’ high ratings contributed 
to the desirability of the application. Since participants also felt that the application 
provides a much better alternative to past methods, this too adds to the application’s 
desirability. 
Accessibility: The participants were able to access the application without issue, as seen in 
Section 6.2.6.2; however, external factors have hampered the use of the application. This 
can be seen when viewing Table 6. 42. Dealing with these external factors can improve the 
accessibility of the application. Implementing changes based on the user can help to 
increase accessibility to the application. The users have been noted to be of an older age 
group, as shown in Section 6.2.1.2 and not technically advanced, as shown in Section 5.2.3, 
so special precautions should be taken regarding this. 
Credibility: The application was used by trained healthcare professionals, as discussed in 
Section 5.2.3 and screening followed standards set by the National Department of Health 
and stated in the ISHP (refer to Section 2.6.3.2). The analysed findings from the expert 
review showed in Section 6.3.2 shows that many suggestions and recommendation were 
offered to help the application meet these standards. These all contributed to the 
credibility of the application. 
Value: As a better alternative to past screening methods, the school health assessment 
application added much value to the Cofimvaba schools. The healthcare professionals can 
increase productivity and improve healthcare in the schools by using the application. The 
six previous factors also attest to the value of the application as the majority of the 
feedback was positive. When collecting the general UX, the results show that the 
application was indeed valuable to the users with a clear majority of positive responses, as 
shown in Section 6.2.3. 
Although the overall response was quite positive, there have been areas of issue found 
throughout the analysis of findings. The concluding UX factors that have impacted the use 
of the school health assessment application can now be defined based on these findings 
and on the literature covered. 
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7.2.2. Resulting UX Factors  
In conclusion of the research study and to meet the primary objective, a set of UX factors 
that impact the school health assessment application can now be drafted.  It has become 
clear owing to the research results that certain factors have had an influence on the UX, 
while using the application. These factors should be considered when designing a school 
health assessment application to enhance the UX of the intended users. The UX factors are 
discussed below. 
7.2.2.1. Human Factor  
The study has shown that the intended users have an impacting effect on application usage. 
In Section 3.2.2 the elements of human computer interaction (HCI) were discussed. User 
experience is a form of human computer interaction and one of the key elements in HCI is 
that of the user, as discussed in Section 3.2.2.1. The intended users for this application are 
unique and, as such, should be treated differently. The findings in Section 6.2.2.2 show that 
the users are mostly older and have to take some time to get used to the application. This 
can also be attributed to their inexperience with technology, as mentioned in Section 5.2.3. 
Some user preferences were noted as well in Section 6.2.2.2, with the majority preferring 
larger text and enjoying the use of images. It was also found in Section 6.2.9.2 (open-ended 
feedback) that the users are very much task-orientated and suggested many functionality-
based improvements that would help them to perform their tasks more easily. This shows 
that their specific needs can be attributed to the overall UX felt. 
It can thus be concluded that the users who make use of the school health assessment 
application will influence the UX, resulting in the ‘human factor’. Developers can perhaps 
take note to follow good guidelines when designing for such users. 
7.2.2.2. Design Factors 
These factors relate to the ‘user interface’, as discussed in Section 3.2.2.2, which also 
provides the characteristics of a well-designed interface. Design is important as the user 
interacts with the application through the interface. If design is done poorly the user will 
not enjoy using the application. Section 3.3.3.1 provides design goals that should be 
followed when developing applications, while Section 3.6 shares principles and guidelines 
for mobile applications in general and those of mobile health applications in particular. 
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These serve as overall guides in good design. The findings in Section 6.2.7.2 show that the 
interface design for the school health assessment application was well received. A 
developer can thus learn from design choices used with the school health assessment 
application. 
When designing to enhance the UX, developers can focus on making the application useful, 
usable and navigable, as discussed in Section 7.2.1, since these factors will also reflect in 
the interface. Since there was an overall positive response towards the application, as 
mentioned while discussing the desirability in Section 7.2.1, developers of related 
applications can perhaps look at the design choices for the school health assessment 
application as a frame of reference. 
7.2.2.3. Health-based factors 
The application is very much health-based and, as such, proper health conduct had to be 
followed. The ISHP, discussed in Section 2.6.3.2, covered the conduct that would need to 
be followed when implementing the application. The expert review covered various health-
related aspects with experts providing suggestions and recommendations upon viewing the 
end-user requirements document (refer to Section 5.3.4.2). As shown in Section 6.3.2, the 
analysed findings of the expert review provided crucial information towards changes that 
needed to be made to ensure that the application meets healthcare standards. To develop 
a good healthcare assessment application ‘health-based factors’ need to be taken into 
account to ensure that the proper screening process is conducted and that the application 
meets the required healthcare standards. This also contributes to the credibility of the 
application, as mentioned in Section 7.2.1. 
7.2.2.4. Functionality as a Factor 
As shown in Section 6.2.9.2, many of the responses from the participants request additional 
functionality. This can be seen in Table 6. 43. This is also seen where experts provided some 
suggestions for additional functionality as found in the expert review analysis in Section 
6.3.2. Furthermore, Section 3.2.2.3  of the literature suggests functionality as one of the 
important elements of HCI and with such a large area of functionality to add, the UX may 
be enhanced as it will allow users to perform their tasks better. Positives have also been 
noted in Section 6.2.8.2, for example, which show the users indeed have benefited from 
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using the application’s functions. It is of note that users prefer using the application as 
opposed to past methods of screening, also shown in Section 6.2.8.2. Thus the additional 
functionality could perhaps further help users to complete their screening tasks in an 
efficient manner. 
7.2.2.5. External Factors 
It became apparent during the study that external factors are hampering the usage of the 
application. HCI views external factors as one of its elements, as shown in Section 3.2.2. 
The findings shown in Section 6.2.9.2, which outline the open-ended feedback, show that 
users responded negatively towards the tablet devices used. This is also shown in Table 6. 
42. Additionally, in the users’ suggestions, they again state the need for tablets and better 
connectivity. This can be seen in Table 6. 43 and Table 6. 44. It can also be noted that the 
area does have minimal access to technological means, as was discussed in Section 1.1.1. 
This may not apply to the development of the application; however, it directly impacts the 
UX for the intended user. If the external factors negatively impact the usage of the 
application, it will also hamper the overall UX. 
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The previously discussed UX factors are specific to the application of interest used for this study, but may be considered for similar applications 
in mobile health. Figure 7. 1 graphically displays the factors, providing specific suggestions to enhance the UX as per the information obtained 
in this study. 
 
Figure 7. 1: Resulting UX factors from research study 
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7.3. Recommendations  
Upon analysis of the findings from both the questionnaire and the expert review, coupled 
with the literature covered, the concluding UX factors were thus derived and shared in the 
previous section. These factors provide various categories of noteworthy information. 
Based on the five UX factors, problems and issues have been noted leading to 
recommendations for the new-found information which is shared below. 
User-orientated recommendations: As discussed in Section 7.2.2.1, one of the UX factors 
found was that of the human component involved in UX. It was evident that the participants 
agreed on certain questions with mutual responses. It was also evident that the participants 
shared certain requests or suggested similarly. A compilation of recommendations can be 
shared based on these findings. 
 Use medium to large sized fonts. 
 Make use of images or icons where appropriate. 
 Keep design simple and to the point to achieve the users’ main goal of completing 
their required screening tasks. 
 Consider design aspects for older aged and non-technical users. 
 Use consistent theme when choosing colours, text, images, etc. 
 Provide proper notifications to guide users and focus on keeping the notifications 
simple and understandable for the users. 
Design and ease of use: It was found that design can be considered one of the UX factors 
impacting the school health assessment application, as discussed in Section 7.2.2.2. A few 
select recommendations can be made to improve the ease of use. The recommendations 
are listed as follows: 
 Voice to text. Users feel this is better than the strenuous task of typing for long 
periods of time. 
 As was discussed earlier in Section 7.2.2.5, external factors have an influence on the 
usage of the application. Provided solutions to the external factors as mentioned 
later in the recommendations section can improve ease of use. 
 Use of images has been widely accepted by users who agree it improves the usage 
of the application.  
 Addition of weight-based functionality. Refer to later discussion which talks to the 
implementation of such functionality. 
 Consider different orientations when designing the interface of the application. 
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Health-related recommendations: As discussed in Section 7.2.2.3, owing to the application 
being health based, this was also noted as a factor that can impact the UX. An example 
would be if a school nurse misinterpreted text that was incorrectly displayed on the 
application, leading to the user not understanding what is meant by the text. Based on the 
results from the study, some basic recommendations in this department are noted as 
follows: 
 Follow standards set by a national health policy. 
 Use correct medical terms. 
 Apply correct methods of screening. 
 Structure sentences for screening questions in a simple, easy to understand 
manner. 
Additional functionality: Functionality was discussed as one of the UX factors impacting 
the school health assessment application in Section 7.2.2.4. Various additional items of 
functionality can be suggested, which have the potential of enhancing the UX and adding 
much needed efficiency to the screening process. Recommendations for the various 
additional functionality items are discussed below. 
1. Alarming or alerting for follow-ups: The user should be notified for all student follow-
ups. The functionality should: 
 Notify user of learners for follow-up. 
 All related screening categories which need follow-ups should be flagged and the 
user should be notified clearly of which screening to perform at a follow-up. 
 The list of follow-ups be visually shown and linked to each student in an easy to 
manage manner. 
2. Student weight based functionality: Upon recording the student’s weight, some added 
functionality can be added that makes use of this value. It should be noted that this 
suggestion has been found in both the expert review results and in the questionnaire 
feedback. The application should: 
 Use the weight value to classify the learners in different weight-based classes to 
improve screening for weight-based health issues. 
 Based on weight class, the application can flag for certain health issues related to 
the weight class. An example is if the student were classified as underweight. This 
could flag for malnourishment. 
Chapter 7: Resulting UX Factors and Conclusion 
133 
 
3. Voice control instead of typing: As typing large amounts of data can be strenuous for the 
healthcare professionals, they suggest voice to text type functionality. This may be a stretch 
currently, but can be a possibility in future. The functionality can make use of software 
which will allow the user to talk directly into a microphone connected to the mobile device 
or the mobile devices audio receiver, to which the audio will be input as text. Software is 
available that can perform this task; however, several variables will have to be taken into 
account such as language barriers, accents, etc. 
4. Eye testing capabilities: The process of eye testing contains more than the standard 
questions and answers that feature with other screening tasks. The users are required to 
perform tasks with the learners and to capture data based on the results. The user also has 
the tedious task of referring to charts to discover abnormalities. This might be the reason 
for users requesting that an eye testing type mechanism be added to the application’s 
functionality. As a recommendation, the application can offer eye testing functionality that 
reduces the use of charts and manual work for the user. An application, Vula Eye Health, 
which helps with eye tests, was discussed in Section 2.6.3.4. This goes to show that the 
addition of such functionality is not farfetched and is a current possibility. 
5. Hearing testing capabilities: Similar to that of eye screening, the process for hearing 
screening also features additional tasks for the users to perform and can be quite time- 
consuming and taxing on the user. The recommendation, as found in feedback from the 
users, is that functionality be added that performs hearing tests through the application. 
There is an application available called HearScreen, as discussed in Section 2.6.3.4, 
developed in South Africa that runs on smartphone devices and provides hearing testing 
according to international standards that can be operated even by untrained personnel. 
The functionality could add capabilities such as that of HearScreen to test hearing with 
learners based on national health standards. 
6. Various external features added to a single application: Various other functionalities 
could be added in the same way as the previously mentioned eye screening and ear 
screening. Users have noted functionality for dental, temperature and x-ray records. 
7. Electronic blood testing that links directly to the application: This is functionality that lets 
the user connect a blood testing device with the application and record the data. 
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8. Addition of HIV screening: As HIV is a disease that has affected South Africans in a big 
way; this screening should be added at some point. 
9. Gender screening differences: The application should be able to differentiate genders in 
such a way that certain screening not be available if not necessary for that gender as it will 
waste time. 
External Factors: As noted in the discussion of external factors in Section 7.2.2.5, it became 
abundantly clear that the participants had additional issues which were directed at other 
factors and not directly at the school health assessment application. The external factors, 
however, may alter the overall UX. Table 7. 1 lists the external factors along with 
recommendations. 
Table 7. 1: Recommendations for external factors 
External factors Recommendation 
Network and connectivity issues. As discussed in Section 5.4.1, the area in which the application is 
being used does not have access to the best equipment as it is a rural 
area. Access to better network and connectivity should be noted for 
future endeavours, as it will positively affect the UX of the 
assessment application. 
Tablets freezing and causing 
issues. 
Access to newer and better tablets should also be considered in 
future, as problematic equipment can tarnish the UX of the 
application and dampen productivity. Information inaccessible on 
tablet. 
7.3.1. Implementing the recommendations 
To provide a look at how these recommendations can be implemented, a simple prototype 
(refer to Section 3.3.4) was created in which changes have been made to create a new 
design. In this case, the prototype approach was used to provide a look at how the 
recommendations discussed in the prior section can be used to improve upon the school 
health assessment application. 
To demonstrate properly the differences between the original application design and that 
of the new prototype design, firstly the original design will be viewed, pinpointing the areas 
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for improvement. Figure 7. 2 depicts the original home screen design with numbered labels 
visible throughout. 
 
Figure 7. 2: Original home screen design with labels 
The numbered labels each point out areas in which simple improvements can be made 
based on the recommendations discussed in Section 7.3. Each of the labelled areas will now 
be discussed. 
1. The labelled area of Figure 7. 2 indicated with the number ‘1’, shows the button design 
used for the application. A simple design is used; however, users might not notice that the 
square objects are buttons. The user should know what they can do at all times. 
2. The labelled area of Figure 7. 2 indicated with the number ‘2’, shows the text used. The 
text correctly indicates exactly what purpose each button will have; however, the size is 
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quite small, as is the size of all other text shown on the home screen.  As was shown in 
Section 7.3, a user-orientated recommendation based on the findings states that medium 
to large sized text is preferable by the users. This also helps as some users of the application 
are elderly (refer to Section 6.2.1.2). 
3. The labelled area of Figure 7. 2 indicated with the number ‘3’ is to show the orientation. 
Only portrait view is available for the original design. As tablets are mostly used (refer to 
Section 7.2.2.5), it would be advantageous to have both portrait and landscape view 
available. In Section 3.6, which involved a discussion on UX and mobile applications, it was 
mentioned that the orientation should cater to the user in a way that is best suited to their 
needs. This further argues the addition of both orientations. 
4. The labelled area of Figure 7. 2 indicated with the number ‘4’ shows the application title, 
logo and application name. The text is not too visible and quite small. This can be reworked. 
5. The labelled area of Figure 7. 2 indicated with the number ‘5’ is to show the overall 
design. A simplistic approach was taken, which is recommended in Section 7.3. In Section 
3.6.1, guidelines were discussed for mobile applications. It was mentioned that the home-
screen holds importance to the application and that it should provide users with access to 
all their priority tasks. As the results from the questionnaire were mostly positive, as shown 
in Section 6.2.7.2 and Section 6.2.8.2, the basic design needs not to be redone, but instead 
just improved where possible.  
6. The labelled area of Figure 7. 2 indicated with the number ‘6’ shows icons being used to 
portray the action of the buttons. This is informative, along with the text showing the user 
what each button does. The use of icons is recommended, as shown in Section 7.3. Making 
sure the user knows what each action does also helps the UX, as discussed in Section 3.6.1 
(refer to Content and Design).  
The labelled areas point out where some of the recommendations can be used. The home 
screen for the new prototype design thus implemented changes based on these areas. 
Figure 7. 3 depicts the prototype design for the new home screen. 
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Figure 7. 3: New prototype design for home screen with labels (landscape and portrait orientation) 
 
Chapter 7: Resulting UX Factors and Conclusion 
138 
 
The numbered labels shown in Figure 7. 3 pinpoint areas in which improvements were 
made and correspond directly to the same areas discussed for Figure 7. 2. Each of the 
labelled areas in Figure 7. 3 will now be discussed. 
1. Refer to the labelled area of Figure 7. 3 indicated with the number ‘1’. Large visible 
buttons were added, so the user will know their purpose. The buttons are easily reachable 
and noticeable. Additionally, the button will light up when pressed to indicate that an 
action has been made as shown in Figure 7. 4, indicated by the labelled area ‘A’.  
 
Figure 7. 4: Button clicked on prototype home screen 
2. Refer to the labelled area of Figure 7. 3 indicated with the number ‘2’. Text size was 
significantly increased opting for the use of larger text to address each button’s purpose 
clearly. 
3. Refer to the labelled area of Figure 7. 3 indicated with the number ‘3’. The two different 
orientations for the prototype are shown. As was earlier discussed, the original design only 
provided portrait orientation. The prototype was designed with both portrait and 
landscape orientation available, depending on the way users hold their devices. The 
application would switch from either view when the device is turned upwards or sideways.  
4. Refer to the labelled area of Figure 7. 3 indicated with the number ‘4’. The logo, initiative 
and application name have been reworked. The application title is clearly visible with the 
TECH4RED logo and name clearly shown. The user can see what type of application it is 
from the descriptive title.  
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5. The labelled area of Figure 7. 3 indicated with the number ‘5’ is to point out the overall 
design of the prototype.  The simple design was kept with a basic theme created. The dark 
blue background and white area containing the application title, initiative name and logo 
would remain throughout all the different pages on the application. This would serve as a 
placeholder and the contents of each different page would be the only changing aspect. 
This is done to keep the consistency, as is shown in Figure 7. 5. 
 
Figure 7. 5: Prototype example showing consistency in theme 
6. Refer to the labelled area of Figure 7. 3 indicated with the number ‘6’. Each button has 
been given icons which match their purpose. The icons used are simple and recognizable. 
The buttons used for the original application were quite small and barely noticeable.  
These simple modifications in the prototype design are based mostly on recommendations 
for the design factors and human factors, as discussed in Section 7.3. However, the 
recommendations for the other UX factors can also be implemented to improve the 
application as a whole. The addition of any of the functionalities listed in Section 7.3 can 
help the users in completing their tasks more efficiently. The external factors, if dealt with, 
can improve the experience. This can include providing improved tablet devices. Lastly, the 
recommendations for the health-based factors can help the application meet the correct 
health standards. Health based errors and incorrect methods can be avoided. 
Chapter 7: Resulting UX Factors and Conclusion 
140 
 
7.4. Research Summary 
To conclude, a research summary is provided. This includes a recap of the research process 
taken throughout the study. The objectives completed for the study are then discussed, 
followed by the outcomes derived from the study. 
7.4.1. Research process 
The research process began by reviewing the literature on the topics of mobile healthcare 
applications and human computer interaction with a specific focus on user experience. This 
was done to gain knowledge on the field of study.  Chapter 2 and Chapter 3 covered the 
literature for the two important fields of study for the research. The first main area of 
interest, discussed in Chapter 2, was that of mobile healthcare applications in schools. This 
includes the various related topics with emphasis towards South Africa and the use of 
mobile health applications within those schools. User Experience was a subsequent topic 
of interest with the key goal of understanding the role it plays in mobile health applications 
within schools. This was covered in Chapter 3 and focused on UX and the factors contained 
therein. As it is a part of the larger field of HCI, this was a topic of interest as well. The 
importance that UX plays within the study was then made clear. 
The research overview was then the basis for Chapter 4, outlining the strategy and research 
process the study had taken. The literature was first explored. This involved a look at the 
research onion (2009) which serves as a guide for researchers to help them plan by 
providing various layers which included: research methodologies, research approaches, 
research strategies, time horizons and data collection methods that a researcher may 
choose for their study. The research process for this study was then planned, guided by the 
layers of the research onion.  
A case study was the selected strategy taken and thus formed the topic for Chapter 5. 
Topics such as the TECH4RED initiative were discussed. The initiative dealt with school 
healthcare and the implementation of technology to help remove health barriers affecting 
learners in schools in the rural area of Cofimvaba. This was then followed by an outline of 
the school health assessment application implemented in Intsika Yethu, as it was the 
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specific case for the study.  The application is an assessment tool created to aid school 
nurses in performing their learner assessment tasks using a mobile device.  
A questionnaire was administered to gain insights from the school nurses who had used 
the mobile school health assessment application.  In addition, subject experts provided 
input with regards to the workflow and content of the application.  
After the data was collected and sorted the analysis and findings were shared in Chapter 6. 
This then resulted in highlighting the factors that impact the UX of the specific mobile 
health assessment application and recommendations which are shared in this chapter, 
along with the conclusion to the research study. 
7.4.2. Research objectives  
The research process was based on a primary objective with a set of secondary research 
objectives derived from it. 
The main research objective was: 
To determine which factors impact on the user experiences of nurses interacting with 
mobile healthcare applications.  
The secondary objectives were then proposed to help reach the primary objective. A 
discussion follows for the three secondary objectives. 
The secondary objectives are as follows: 
To determine the requirements of school health assessment within the South African 
context.  
To reach this objective, a knowledge base needed firstly to be formed for mobile health 
applications, particularly those used in schools. This was to be the field of interest for the 
study. Chapter 2 addresses this objective by providing the information needed covering 
topics such as m-health and the subsequent mobile health applications. This included an 
overview of the various benefits of mobile health, particularly how mobile health 
applications support healthcare delivery. School health, in particular, was explored in the 
South African context. This included areas such as the school health status in South Africa 
and the Integrated School Health Policy. Additionally, the expert review, which formed part 
of the case study strategy, provided further insight into this objective. 
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To investigate the typical end user characteristics of school nurses within the South 
African school health landscape. 
Chapter 2 additionally addressed this matter as it also formed part of the school health 
topic. The responsibilities of school nurses in SA were explored. Upon implementing the 
case study for the research, an outline was then provided for the specific profile of the 
school nurses who used the school health assessment application.  
To investigate the role of user experience when using a mobile healthcare application to 
support school health. 
Chapter 3 addressed this objective by providing the literature on User Experience and 
provided much understanding to UX as a study. As it forms part of Human Computer 
Interactions, this too was covered. Once all of the various elements UX comprises had been 
discussed, the importance role UX plays when using a mobile application to support school 
health was then made clear. 
7.4.3. Research outcome 
Following the secondary research objectives, the main objective is now discussed. The 
primary goal of the research was to determine which factors impact on the user 
experiences of nurses interacting with mobile healthcare applications. This was done so 
that knowledge can be contributed to finding the factors that impact the UX of mobile 
health applications. As discussed in Section 7.4.1, a single case study was selected and a 
mobile school healthcare assessment application was selected for the study. The research 
process was completed to meet the primary objective and the secondary objectives, as 
discussed in Section 7.4.2, contributing to the primary objective. The research outcome was 
a result of triangulation, as discussed in Section 4.4.3.3 with three main sources of data, 
which are a literature study, a questionnaire and an expert review. Figure 7. 6 depicts this 
graphically. 
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Figure 7. 6: Triangulation for this study 
Each source of information contributed to the main objective with the final output being 
the UX factors that had an impact on the school health assessment application. These 
factors were discussed in Section 7.2, followed by recommendations in Section 7.3. 
7.5. Contribution and significance of research 
7.5.1. Research contributions  
This study contributes to identify the specific user experience factors that impact on the 
design and use of a mobile school health assessment application. The factors were 
identified through a literature study with confirmation of the identified factors as an 
outcome of the case study described in Chapter 5.   
Figure 7. 7 provides a graphic depiction of the process followed to identify the UX factors 
that impact on the mobile school health assessment application. 
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Figure 7. 7: Process followed to identify UX factors 
The information gathered during the duration of this study contributes to the field of UX 
and mobile healthcare applications in the sense that it identified specific factors that should 
be considered for the design and development of a mobile school health assessment 
application. The literature study provided a knowledge base on the two relevant fields 
which are User Experience and mobile health in schools. The research design was then 
implemented with a case study selecting two methods of collecting data. The two sources 
of data led to results, which were analysed. Finally, the results of the research led to the 
identification of the specific UX factors impacting the school health assessment application. 
Recommendations could then be made based on what was found. 
 
Figure 7. 8: Resulting UX factors 
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7.5.2. Significance of research 
The TECH4RED initiative was launched to provide technology alternatives for rural area 
development and the mobile health assessment application was one of the initiatives 
aimed at improving school healthcare. This research study focused on determining the UX 
factors that impact on the use a mobile health application. By understanding the impacting 
factors, one has the opportunity to enhance the UX by providing guidelines and improving 
the application. The findings of the study could contribute to improve a new application, 
which can then help healthcare professionals provide better screening services to learners 
attending schools in the rural areas of South Africa. Improvement of the application is 
significant as the application has been earmarked for rollout to 140 school health teams in 
the Eastern Cape. 
This research project provided: 
1. A categorized identification of the various factors that impact the UX of the mobile health 
assessment applications as discussed in Section 7.2.2. Understanding these factors can lead 
to possible guidelines. 
2. A comprehensive list of recommendations (Section 7.3) for the school health assessment 
application. These recommendations address all of the UX factors identified in the 
research. This includes: 
 Recommendations based on user specific nuances and personal preferences shared 
between the users. 
 Recommendations to enhance the design and ease of use of the application. 
 Health content related recommendations, so that the applications meets the 
appropriate criteria expected of a mobile healthcare application. 
 Additional functionality that can be added to improve the application. 
 Recommendations for the improvement of external issues that hamper the use of 
the application. 
3. An example prototype design (Section 7.3.1) provided to show simple improvements 
made by using some of the listed recommendations. 
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7.6. Limitations and future research 
7.6.1. Limitations 
This research has limitations in the sense that a small sample group of end users were 
included in the study.  As the mobile school health assessment tool was used in a pilot, the 
number of end users were limited.  The specific user experience factors that were identified 
may be considered rather general, but given the limited investigations into the use of 
mobile health applications in rural areas of South Africa, it does add some valuable insights 
into the preferences of the end user base. 
7.6.2. Future research 
The research may be regarded as a stepping stone to further research in the field. The study 
focused on a single case of the mobile school health assessment application used by school 
nurses in a specific sub-district. This study highlighted some of the factors that should be 
considered prior to scaling the use of the application to larger school health teams.  Further 
research could also include how such an application can be integrated with other existing 
health systems as well as school administration system.  When deploying the application in 
multiple districts, it would be of interest to do a comparative study between the different 
user groups and to determine whether there are additional factors that ought to be 
considered when designing similar applications. 
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Appendices 
Appendix A: Integrated School Health Policy- Further reading 
Extracts of interests from the ISHP (2012) document are shared here. 
ISHP Vision and Goals: 
 
Principles of the ISHP: 
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ISHP Objectives: 
 
ISHP target groups: 
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ISHP on screening process: 
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Appendix B: School health assessment application 
The school health assessment application was the central focus for the research study. 
Addition screen captures of the school health assessment application are shared here.  
Login screen: 
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School registration form:  
 
 
 
 
 
 
 
 
 
 
 
 
 
Student registration form: 
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Health screening options: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Oral Health Screening: 
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Appendix C: Informed Consent for Questionnaire 
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Appendix D: Questionnaire structure 
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Appendix E: Questionnaire feedback from first participant 
Attached is the feedback obtained from the first participant for the questionnaire 
conducted for the case study. 
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Appendix F: Questionnaire feedback from second participant 
Attached is the feedback obtained from the second participant for the questionnaire 
conducted for the case study. 
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Appendix G: Questionnaire feedback from third participant 
Attached is the feedback obtained from the third participant for the questionnaire 
conducted for the case study. 
 
Appendices 
188 
 
 
Appendices 
189 
 
 
Appendices 
190 
 
 
Appendices 
191 
 
 
 
 
Appendices 
192 
 
 
Appendices 
193 
 
Appendix H: Questionnaire feedback from fourth participant 
Attached is the feedback obtained from the fourth participant for the questionnaire 
conducted for the case study. 
 
Appendices 
194 
 
 
Appendices 
195 
 
 
Appendices 
196 
 
 
Appendices 
197 
 
 
  
 
Appendices 
198 
 
 
Appendices 
199 
 
Appendix I: Questionnaire feedback from fifth participant 
Attached is the feedback obtained from the fifth participant for the questionnaire 
conducted for the case study. 
 
Appendices 
200 
 
 
 
Appendices 
201 
 
 
  
Appendices 
202 
 
 
Appendices 
203 
 
 
 
 
Appendices 
204 
 
 
 
Appendices 
205 
 
Appendix J: Expert Review 
An expert review had been performed for the school health assessment application prior 
to its release which focused toward the healthcare aspects of the application. Extracts of 
the expert review are provided below. 
Student information for screening details taken from the expert review for the school 
health assessment application. 
Original student information for screening: 
 
Post expert review student information for screening: 
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Oral health screening details taken from the expert review for the school health assessment 
application. 
Original oral health screening: 
 
Post expert review oral health screening: 
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Hearing, language and speech screening details taken from the expert review for the school 
health assessment application. 
Original hearing, language and speech screening: 
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Post expert review hearing, language and speech screening: 
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Vision screening details taken from the expert review for the school health assessment 
application. 
Original vision screening: 
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Original vision screening continued: 
 
Post expert review vision screening: 
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Nutritional assessment details taken from the expert review for the school health 
assessment application. 
Original nutritional assessment: 
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Post expert review nutritional assessment: 
 
Appendices 
213 
 
Physical assessment details taken from the expert review for the school health assessment 
application. 
Original physical assessment: 
 
Post expert review physical assessment: 
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Mental health screening details taken from the expert review for the school health 
assessment application. 
Original mental health screening: 
 
Post expert review mental health screening: 
 
Tuberculosis screening details taken from the expert review for the school health 
assessment application. 
Original TB screening: 
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Post expert review TB screening: 
 
Epilepsy screening details taken from the expert review for the school health assessment 
application. 
Original epilepsy screening: 
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Post expert review epilepsy screening: 
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Asthma screening details taken from the expert review for the school health assessment 
application. 
Original asthma screening: 
 
Post expert review asthma screening: 
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Allergies screening details taken from the expert review for the school health assessment 
application. 
Original allergies screening: 
 
Post expert review screen for allergies: 
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Screen for diabetes details taken from the expert review for the school health assessment 
application. 
Original diabetes screening: 
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Post expert review diabetes screening with comments: 
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Post expert review diabetes screening final: 
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Post expert review diabetes screening additional notes:  
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Screen for cerebral palsy testing details taken from the expert review for the school health 
assessment application. 
Original cerebral palsy screening: 
 
Post expert review cerebral palsy screening: 
 
Screen for anaemia and haemoglobin testing details taken from the expert review for the 
school health assessment application. 
Original anaemia screening and haemoglobin testing: 
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Post expert review anaemia screening and haemoglobin testing: 
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Appendix K: Further prototype examples 
A prototype was created based on some of the recommendations resulting from the study. 
Additional examples of said prototype are shared for further viewing. 
Main layout: 
 
Login Page: 
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Register School Page (landscape orientation): 
 
Register School Page (portrait orientation): 
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Edit School: 
 
Register Student: 
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Search Student: 
 
Search Student (results): 
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Search Student (student chosen from results): 
 
Assessment selection for chosen student: 
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Assessment selected: 
 
Oral Assessment for chosen student: 
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Appendix L: Proofreading and editing credentials 
 
